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BALTIMORE. 


AmMonG the many new facts which have accumulated since 
the attention of clinicians has been especially directed toward the 
functions of the glands of internal secretion, none is more worthy 
of consideration, perhaps, than the evidence first convincingly 
presented by Bouin and Ancel (1903-1910) pointing to an endocrine 
function exercised by the interstitial cells of Leydig in the testicles, 
of fundamental significance for the morphological characters and 
biological phenomena of the male organism. 

Through a long series of investigations (histological, embryo- 
logical, comparative anatomical, clinical-pathological, and experi- 
mental physiological), well summarized in Biedl’s treatise! and in 
the monograph of Tandler and Grosz? we now appear to be justified 
in thinking of the male sex-glands or gonads as divisible into at 
least two parts (1) a generative part proper, producing the sperm- 
cells, and (2) an internal secretory part (the interstitial cells of 
Leydig), producing the hormones upon which depend (a) the 
development of the genital tract in the embryo; (b) the develop- 
ment of what John Hunter designated the “secondary sexual 


1 Bied! (A), Innere Sekreton, II Aufl., 1913, Bd. ii, 199-343. 
2 Tandler, ¥. u. S. Grosz, Die biologische Grundlagen der sekundiiren Geschlechts- 
charaktere, Berlin, 1913, 1-169. 
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properties”’ of the male, namely, changes characteristic of the male, 
but “which take place only in parts that are neither essential to 
life nor generation, and which do not take place till toward the 
age of maturity,” and, perhaps, (c) in part, the neural states asso- 
ciated with libido sexualis and potentia coeundi. 

Time will not permit at this meeting of a full analysis of the 
evidence for this view, but the most convincing arguments in favor 
of it are based on: 

1. The histological resemblance of the Leydig cells (though 
mesodermal in origin) to the cells of a secreting gland ( Regaud and 
Policard, Loisel, Bouin and Ancel). 

2. The observation that in man and in animals cryptorchid 
testicles are not only dystopic, but smaller than normal, the small 
size being due to faulty development of the seminiferous tubules, 
rather than to absence of the interstitial cells of Leydig. Bilateral 
eryptorchidism is associated with sterility, but not necessarily 
with loss of male sexual characters, nor with loss of libido. The 
masculinity of eryptorchids is in direct proportion to the amount 
of interstitial gland present and independent of the state of the 
germinative part. In unilateral ecryptorchidism, the individual is 
not sterile, but if the healthy testicle be removed he becomes so, 
though the masculine appearance and libido are retained as long 
as the eryptorchid testicle is not removed; if the latter be taken 
out also, libido disappears and the “masculinity” of the individual 
definitely recedes.* In a few cryptorchids, the interstitial gland is 
not well developed and hypogenitalism exists; the individuals then 
resemble eunuchs and are known as “eunuchoids” (Griffith, Duck- 
worth). 

3. The observations on human males castrated in early life 
(eunuchs), especially those of Pelikan and of Tandler and Grosz 
upon the religious sect known as the Skopsi, who practice the hor- 
rible rite of self-mutilation. These observations showed the rela- 
tions of the gonads (as a whole) to the rest of the body. Eunuchs 
owing to the lack of the internal secretion of the gonads (agenitalism) 
grow fat, and the fat exhibits a peculiar regional disposition; the 
larynx and pelvis remain infantile; there is faulty development of 
the beard; the extremities grow longer than normal; the muscles 
are hypotonic; the masculine attributes of the psyche are absent— 
eunuchs are mentally torpid, lack initiative and aggressiveness; 
they move more slowly and more clumsily than normal males. 

4. The observations on experimental animals in which: 

(a) The vasa deferentia are ligatured (histologically and symp- 
tomatically reproducing conditions like those met with in erypt- 
orchism). 


’ Veterinarians have made a careful study of these conditions in stallions; the ex- 
periments on the animal described by Whitehead (1908) are especially illuminating. 


‘ 


BARKER: ENDOCRINE FUNCTIONS OF GONADS IN MALES 


(b) The spermatic cords are ligatured as a whole on each side 
symptomatically, reproducing conditions like those met with in 
total castration. 

(c) The spermatogenic tissue is electively destroyed by exposure 
to the x-rays, while the interstitial cells of Leydig are uninjured. 
(Genital organs remain otherwise intact; sexual impulse persists; 
secondary sexual characters remain unchanged.) 

(d) Castration is done in different animals at different ages 
(Steinach, Fod, Nussbaum, Sellheim, Rérig) combined, sometimes, 
with transplantation experiments. 

5. The observations on animals which exhibit outspoken rutting 
periods. The behavior of the testicle of the mole (7 alpa europea) 
is especially striking; the germinative part is best developed at 
the rutting period at which time (March) the interstitial gland is 
smallest; subsequently, the generative part diminishes in size and 
the interstitial gland hypertrophies to a maximum in July, August, 
and September. A month or two before rutting the generative 
part has again become markedly developed, and the interstitial 
gland has begun distinctly to diminish in size. Thus it would 
appear that the great development of the interstitial gland is a 
necessary preparation for the coming spermatogenesis (legaud, 
Lécaillen, Tandler and Grosz). 

6. The observations on premature sex-development in animals 
and in man. This is physiological in certain varieties of animals 
known to breeders; in such races of animals, besides the early 
sexual maturity, there are a number of associated morphological 
changes (early closure of epiphyses; short extremities with long 
trunk; early and complete development of external genitalia). 

Pathologically early sexual maturity (pubertas preecox) has been 
repeatedly met with in human beings, both male and female ( Haller, 
Kussmaul, Neurath). Girls have been known to menstruate in 
the first vear of life, boys to have seminal emissions in the second 
year of life. Along with these signs of puberty, the external genitalia 
enlarge, the axillary hair (hirct) and the hair on the mons veneris 
(crines pubis) appeared, the breasts enlarged (in girls) and the voice 
and psyche changed (in boys). The whole body matured early, 
but owing to the early closure of the epiphyses (x-ray), the individuals 
had relatively short extremities in proportion to the trunks. It 
is probable that in such cases a hyperactivity of the internal secre- 
tion of the gonads—a so-called “hypergenitalismus’’—existed, 
though this in turn seems to have been stimulated by pathological 
changes in other endocrine glands (tumors of the epiphysis cerebri; 
tumors of the inter-renal system or cortex of the adrenal gland). 

During the past winter I have had the opportunity of studying 
a number of patients in whom symptoms existed suggestive of 
disturbances of the function of the gonads. From the records of 
these I am selecting two examples: one of them is a eunuchoid 
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with loss of both the germinative and the internal secretory func- 
tion (hypogenitalism); the other is a dwarf manifesting partial 
cryptorchidism with loss of the germinative function and increase 
of the endocrine function of the gonads (hypergenitalism). 

Case I.—Eunuchoid, showing signs of hypogenitalism and of dys- 
hypophysism. 

William Z., white, male, aged forty-three vears, boiler-maker. 
Admitted February 7, 1914. 

Complaint. General weakness. 

Family history. Father died at eighty-six; was 5 feet 10 inches 
tall, weighed 250 pounds. Mother died at sixty-five, cancer; 
medium height; never very stout. One brother, forty-four, un- 
married; tall and slim. One brother, thirty-five, married; normal; 
two children. One brother dead, accident; had one child. One 
brother died at twelve; born an idiot; had a long head which came 
to a point in the mid-line; had epileptic fits from birth to death; 
probably hydrocephalic. No history of tuberculosis in family. 
lather drank moderately of beer and wine, and smoked heavily. 

Past History. In childhood had smallpox, followed by “weakness 
of the eyes.”’ Scurvy at eighteen, when at sea. Typhoid fever 
at twenty-two. Lobar pneumonia on the left side at twenty-eight. 
Chills and fever, probably malaria, eight years ago. Seven years 
ago he had a compound fracture of the left tibia, followed by 
osteomyelitis, necessitating an operation. One year ago he had 
another operation for osteomyelitis of the right leg, six months 
after having been struck on the leg by a heavy wire cable. During 
the Boer War he was shot in the right leg. 

For the past two or three years he has been subject to rather 
severe frontal and occipital headaches. His eyes have been “ weak’”’ 
since childhood. For several years he has had a chronic infection 
of the right middle ear, with almost total deafness on this side, and 
occasional purulent discharge. A polyp was removed from the 
nose eight years ago. He has had occasional attacks of sore throat. 
He states that he has had “fainting” and “giddy spells” for the 
past fifteen or twenty years. Nocturnal epistaxis occurred regularly 
every six months after the age of twenty-six. During late years 
these attacks have occurred every three months. 

For several years he has had a cough shortly after eating, and 
this has often been followed by vomiting, a condition which he 
thinks is due to smoking. Along with this, his fainting spells 
have become more frequent. 

Three years ago the patient had a sudden, stabbing pain in the 
left lumbar region lasting one-half hour. One week later he had a 
similar attack. These paroxysms were associated with some chills 
and fever, but not with hematuria. 

For three vears, between the ages of twenty-three and twenty- 
six, the patient, at regular intervals of six weeks, had hematuria. 
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This flow of blod was painless and lasted about six days. During 
these six days there was always coincident painful enlargement of 
the breasts, which was absent during the intervals between the 
periods of hematuria. After twenty-six the hematuria stopped and 
the patient had nocturnal epistaxis, occurring regularly every six 
months. During recent years the nocturnal epistaxis has occurred 
every three months. 

He has never had sexual libido or potentia. He attempted sexual 
intercourse several times, after the age of nineteen, but the attempts 
were ineffectual because of inability to obtain an erection. 

When cold he has occasional shooting pains in his right thigh, 
and the leg becomes numb for several days. 

The patient is tall and reached his present height at the age of 
sixteen. In response to criticism by his companions of his feminine 
characteristics, he has made, he states, many efforts to do “manly 
work.”” He has always done hard, muscular work, has been a cow- 
boy, a soldier in the Boer War, and a boiler-maker. 

He is a moderate smoker of tobacco and drinks a small amount 
of beer. 

Present Illness. The onset of the present conditions of weakness 
was insidious, beginning in 1911. He began to be generally weaker, 
fatiguing very easily. Recently he has gained fifteen pounds in 
weight, and has become “ flabby” in his muscles. 

During the past two years his head and feet have grown larger. 
His memory and his ability to calculate have become poor, and 
his visual acuity has, he thinks, been progressively lessening. 

Physical Examination. The patient is a tall, round-shouldered, 
slightly kyphotic, rather obese man of forty-three, with rather 
long extremities. Height, 175 em. Weight, 190 pounds (calcu- 
lated normal weight 168 pounds). His skin is smooth and satiny. 
There is a “freckle-like’’ pigmentation over the shoulders and 
arms. 

The facies and general attitude of the upper part of the body 
are typical of hyperpituitarism. We note especially (1) the hexag- 
onal shape of the head; (2) the prominence of the lower jaw and 
chin; (3) the lower teeth over-ride the upper set of teeth—there 
is prognathism of the lower jaw; (4) wide space between the upper 
incisors—“ hag-teeth’’—due to the enlargement of the upper jaw; 
(5) prominent acra of the face, nose, ears, lips, malar bones, and 
eye-brows; (6) the hair grows low on the forehead; (7) the skin 
of the forehead is thick and wrinkled; (8) the characteristic position 
of the head in relation to the trunk—the head, on a thick neck, 
sinks down between the shoulders; (9) in the occipital region there 
is a transverse groove in the skull, and just beneath the groove, 
an enlarged occipital tubercle. 

Hair. The hair on the body and in the face is scanty (for the 
patient has never shaved). The crines pubis are scanty, and the 
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upper limit of the pubescence is transverse. The axillary hairs 
(hirci) are scanty, and the beard and moustache are almost 
absent. 

There is a large amount of subcutaneous fat in general, and the 
fat over the symphysis pubis is abnormally abundant. 

The excess of breast tissue is striking (gynecomastia). The pelvis 
is broad, the thighs curving. 

The arms are long, the hands and feet large; the fingers are not 
definitely spade-like. 

The penis is short. The testes are rudimentary, being about as 
large as a lima bean. The prostate is very small, and on massage 
of the prostate, numerous lecithin cells were obtained, but no 
spermatozoa. A few epithelial cells were obtained, but no pus. 

Thyroid. There is no palpable thyroid tissue; the thyroid 
gland must be small. 

Thorax. Percussion note slightly impaired over the manubrium. 
Expiration is prolonged, and there are transient fine moist crackles 
at the right apex posteriorly. 

Bradycardia and slight hypothermia have been noticeable in the 
hospital; pulse 56 to 92; temperature, 97° to 98.6°. 

The patient has extreme myopia. Pterygium in the right eye. 
He has some pyorrhea alveolaris, with some dental caries. There 
is some nasal obstruction on the right side. There is also slight 
mastoid tenderness and total deafness on the right. 

The right great toe has been amputated. Scars of the old opera- 
tions are visible over the tibe. 

The patient’s memory is poor, and his power of calculation is 
defective. 

Blood Examination. Red blood cells, 5,020,000; white blood 
cells, 8800; hemoglobin, 80 per cent. (Sahli). 

Blood-pressure. 90 to 100 mm. Hg. (Tycos). 

Urine. No polyuria. Chemical and microscopic examination 
negative. 

Tuberculin Test (Calmette). 1 per cent.; positive. 

Wassermann Reaction (blood). Positive. 

Carbohydrate Tolerance. No reducing body was excreted in the 
urine after the administration of 200 grams of glucose. 

Eyes and Eye-grounds. Extreme myopia. Fundic reflex lighter 
than normal. Optic papille oblique. Myopic conus. Both sets 
of vessels distended. Very slight veiling of the margins of the 
right disk. Low grade of myopic choroidoretinitis. 

Visual Fields. Slight general contraction. No hemianopsia. 

X-ray of Head. Normal sella turcica, save for erosion of the 
posterior clinoid process. 

X-ray of Hands. Negative. 

X-ray of Feet. Amputation of right great toe. Exostosis on 
the right astragalus. 
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X-ray of Thorax. Diffuse infiltration of both lungs (possibly 
old tuberculous lesions). 

Pharmacodynamic Tests. After atropin, gr. jj, the pulse rose 
from 56 to 64. After adrenalin (15 minims of a 1 to 1000 solution 
hypodermically) a slight chill, and a rise in blood-pressure from 
98 to 118 mm. Hg. (Tycos.) 

No reaction noted after pilocarpin, gr. 4. 

This patient’s condition at once suggests a multiple endocrin- 
opathy. He presents a combination of symptoms, some of which 
denote over-action, some, on the other hand, under-action of the 
hypophysis; the size of the testicles calls attention at once to the 
defective gonads; the azoéspermia indicates a loss of function of 
the germinative part and the eunuchoidism suggests loss of the 
internal secretion of the interstitial cells. 

In connection with the hypogenitalism it is interesting to note 
(1) the account of the patient’s occupations. He has always 
striven to overcome the criticism directed against his feminine 
characteristics by attempting hypermasculine accomplishments. 
He has been a cow-boy, a sailor, a soldier in war, and a boiler- 
maker; (2) the periods of hematuria, along with which there was 
some swelling of the breasts. This is interesting, and makes us 
ask whether or not the condition could have been an instance of 
“male menstruation.” The nocturnal, periodic epistaxis also 
suggests an analogy to the vicarious menstruation of the female. 

The hips are broad. The crines pubis are transverse, and there 
is a moderate accumulation of fat on the abdomen. The thighs 
are of the feminine type, and there is a tendency to genu valgum, 
which is common in women. The breasts are larger than normal 
in the male. He is therefore of the typhus femininus. 

In connection with the dyspituitarism, a possible hypophyseal 
lesion has to be considered, and a tumor in the region of the sella 
turcica has been thought of. Of the symptoms which could possibly 
point to intracranial growth may be mentioned, headaches and 
slight dizziness, but there has been no projectile vomiting, no 
choked disk, and no epileptiform seizures. There is also a singular 
absence of neighborhood symptoms, unless the hypothermia and 
bradycardia may be so interpreted; there is no hemianopsia and 
no eye-muscle paralysis, no olfactory disturbances, and no diabetes 
insipidus. The radiographic formula of the base of the skull, so 
typical in acromegaly, is not present here. The only 2-ray anomaly 
is a flattening of the posterior clinoid process. The symptoms 
referable to hypopituitarism in the case before us are perhaps just 
as striking as those of hyperpituitarism, a combination which, as 
Cushing and others have pointed out, is by no means uncommon. 
Among such symptoms may be mentioned, the obesity, the genital 
hypoplasia, and the increased carbohydrate tolerance. 

We must conclude that in this case there has been a loss of both 
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the germinative and the internal secretory functions of the gonads 
(hypogenitalism), together with a dyshypophysism (mixed signs 
of hyper- and hypopituitarism). 

As has been stated the patient has a positive Wassermann reac- 
tion in his blood-serum. How the luetic infection occurred we do 
not know. Coitus has not been possible, but it is conceivable 
that in attempts at coitus some trauma has occurred which resulted 
in infection, or extragenital infection may have existed. The 
patient denies, however, any memory of symptoms or signs sug- 
gestive of a primary sore or of secondary lesions. One must think 
also of the possibility of a congenital lues, especially as profound 
endocrinopathies have been known to be associated in some in- 
stances with congenital luetic infection. 


Cask Dwarfism; unilateral eryptorchism; azoédspermia; hyper- 
genitalism; tuberculous polyserositis; general miliary tuberculosis. 

Robert J., aged twenty-six years, colored, laborer, single; admitted 
to Ward M of the Johns Hopkins Hospital on December 22, 1913 
(No. 35,875), under the care of my colleague, Prof. W. S. Thayer, 
complaining of “ pain in the chest, water on the chest, and shortness 
of breath.” 

Family History. Father died of tuberculosis; otherwise negative. 
Both his parents were “ 


large” people. An older brother is “more 


developed” than the patient. He had four sisters of normal size. 


Past History. Aside from measles in childhood and a mild 
polyarthritis with night sweats two years ago, the patient says 
he has had no diseases before the present illness. Denies venereal 
infections. Habits temperate; alcohol and tobacco used in strict 
moderation. 

Present Illness. Onset gradual two weeks before admission with 
symptoms of a cold (cough and slight expectoration), and pain in 
the left side and about the heart. He consulted Dr. Hocking of 
Govans, Md., who found a pleural effusion and sent him to the 
Phipps Tuberculosis Dispensary for treatment. He was examined 
in the Dispensary by Dr. Louis Hamman and sent by him into 
the stationary clinic. 

During his stay in the hospital he was examined by several 
members of the staff, and on January 9, 1914, I went over him 
carefully myself. Our records of the case may be summarized 
as follows: 

Colored man; very small stature; height, 151 em.; upper length, 
62 em.; lower length, 89 cm.; stretch, 151 cm.; fairly nourished 
but not obese; microcephaly; though small, the head looks mature. 
Forehead and supra-orbital ridges prominent; nose large; lips not 
thick, malar bones and zygomata rather strikingly prominent; 
vars small. Hair high on forehead and recedes at temples; hair 
on scalp thick; unusually well-developed beard and moustache 
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for a colored man. Hirci abundant; crines pubis abundant but 
limited by horizontal line above; perineal hair abundant. 

Voice high and infantile. Teeth never developed properly; 
marked heterodontia; teeth not high above the gums; one peg-tooth 
near mid line in upper jaw; the two medial incisors are absent. 

Tongue long and narrow, coated. Tonsils not visible. Upper 
arm, 28 cm. long; forearm, 22 cm. Hand relatively large; fingers 
of normal size. Skin of palm thick; nail-beds long but lunule 
not visible; nails not unusually fragile. Skin over elbows and knees 
dry, harsh, and thick. Skin of forehead thick and shiny. 

Clavicles relatively large. Nipples well-developed and surround- 
ing areolz of pigmentation large. Breast tissue scanty. 

Thorax small. Angulus sterni prominent. No marked retro- 
manubrial dulness. Signs of infiltration of apices of lungs and of 
pleural effusion on the right side, with Grocco’s sign on the left. 
Pleural tappings (Dr. Smith) yielded turbid fluid; specific gravity, 
1012 to 1017; albumin, 30 grams per liter; cell count, 640 to 860 to 
c.mm., nearly all small mononuclear elements. 

Heart displaced to the left by the pleural effusion; pulmonic 
second sound markedly accentuated; no heart murmurs. Abdomen 
distended with bulging, dull, flanks; liver large and firm, edge 
palpable four finger’s breadth below the costal margin in the right 
mammillary line; on December 23 Dr. Futcher heard a leathery 
friction rub over the liver; spleen also palpable two finger’s breadth 
below the costal margin; paracentesis abdominis (Dr. Levy) yielded 
2500 c.c. dark, orange-colored, turbid fluid; specific gravity, 1017; 
50 grams of albumin per liter; 800 cells per c.mm., chiefly small 
mononuclears. 

Scrotum small; left testicle in scrotum, but small, size of a large 
hazel nut; right testis partially undescended, palpable in groin, 
small. Penis fairly well developed; slight phimosis; patient asserts 
that he has possessed normal libido and potentia coeundi since 
fourteenth year. Scapule large. Spine normal. Feet small; 
wears No. 4 shoe. Pelvic measurements: Interspinous distance, 
21 cm.; intercrestal distance, 22.5 cm.; intertrochanteric distance, 
24.5 cm.; Baudelocque’s distance (last lumbar spine to middle of 
upper margin of symphysis), 16 cm. 

No paralyses or anesthesias; reflexes (deep and superficial) 
normal. 

Supraclavicular gland on the right palpable; retrocervical glands 
and epitrochlears just palpable; other superficial lymph glands 
not enlarged. 

Thyroid isthmus palpable; no struma; no fine tremor of fingers; 
no eye signs of hyperthyroidism. 

Blood Examination. December 22, 1913. Red blood cells, 
3,480,000; white blood cells, 2240; hemoglobin, 53 per cent.; no 
anisocytosis; no parasites. 

January 9, 1914. White blood cells, 3400. Differential count 
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(300 cells): Polymorphonuclear neutrophiles, 76.7 per cent.; 
polymorphonuclear eosinophiles, 0.3 per cent.; polymorphonuclear 
basophiles, 1 per cent.; small mononuclears, 20.7 per cent.; large 
mononuclears, 9.3 per cent.; transitionals, 1 per cent. No 
myelocytes; no nucleated red cells; no anisocytosis or poikilocytosis 
of red cells. 

Urine Examination. Clear; acid; specific gravity, 1018 to 1025; 
trace of albumin; no sugar; microscopically a few granular casts 
and many amorphous urates; tests for blood and bile, negative; 
no acetone bodies. 

Wassermann test of serum (Dr. Bloomfield) made January 2, 
1914, was negative. 

Ophthalmotuberculin test of Calmette (Dr. Levy) reported Decem- 
ber 28, 1913, was negative with both 1 per cent. and 5 per cent. 
solution. 

Feces. Examined January 12, 1914, entirely negative. 

X-ray Examinations. January 10, 1914 (Dr. F. H. Baetjer). 
Sella turcica, normal. 

Thorax, slight infiltration of both lungs; shadow at right base 
(effusion); shadow above heart, possibly enlarged thymus. 

Temperature, Pulse, Respiration and Blood-pressure. The patient 
had continuous fever while in the hospital; from December 22 to 
December 30 it was high, varying between 100.5° and 104° F.; 
in the first week of January it averaged about 100° to 101°; later 
it rose, varying between 100° and 103° until death on January 14, 
1914. Shortly before death the sclere became icteric. The pulse 
rate varied between 120 and 130; the respirations between 24 and 
32 per minute. 

The blood-pressure was always low (70 to 90 mm. maximal 
systolic pressure). 

Clinical Diagnosis. Tuberculous polyserositis (pleure;_peri- 
toneum); pulmonary tuberculosis; possibly miliary tuberculosis; 
cryptorchism; dwarfism; azodspermia; hypergenitalism. 

It was prophesied intra vitam that the autopsy would probably 
reveal well-preserved interstitial cells of Leydig in the small tes- 
ticles with loss or diminution of the germinative portions of the sex- 
glands. 

Autopsy No. 4052). (Made in Prof. Welch’s laboratory by 
Dr. Kline, January 14, 1914.) 

Anatomical Diagnosis. Bronchial, mesenteric retroperi- 
toneal tuberculous adenitis; tuberculous peritonitis; subacute 
pleurisy; atelectasis of right lung; recent tuberculous ulcer of 
vocal cord; pleural and peritoneal effusions; atelectasis of right 
lungs; miliary tubercles in lungs, liver, spleen, adrenals and kidneys; 
fatty liver; anemia; emaciation; jaundice; peptic duodenal ulcers; 
decubitus ulcers; incompletely descended testis; dwarfism. 

Histological Examination of Hormonopoietic Organs (Prof. 


George H. Whipple). 
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Testicle. Uniform throughout the histological section which 
shows the entire gland. Both testicles were examined and were 
similar. The tunica is thickened a little and shows a little evidence 
of chronic inflammation. The seminiferous tubules are uniformly 
arranged, of small size, with greatly thickened basement membranes. 
They contain only one type of an undifferentiated cell, in general 
of spindle or cubical shape, with the long axis pointing toward the 
lumen. The nuclei are large and vesicular. The protoplasm is filmy. 
There are no spermatozoa. The basement membrane in places 
has undergone hyaline degeneration. Again the entire tubule 
shows a uniform, hyaline metamorphosis. There are some corpora 
amylacea probably representing deposits in degenerated tubules. 
Some of these show calcium impregnation. 

The bloodvessels are not particularly thickened, but in places 
there is evidence of chronic inflammation, the evidence being nests 
of mononuclear wandering cells. 

The striking thing in the sections 1s the uniform increase in the 
interstitial cells of the testicle. They are increased relatively and 
perhaps even absolutely. Many of them show very distinct, fine, 
vellow granules of pigment in their protoplasm. The nuclei stain 
well. Some of these masses of interstitial cells make up strands 
and columns as large as the shrivelled tubules. 

Pancreas. The acini and islands are quite normal. There is a 
very slight increase in connective tissue and occasionally small 
inconspicuous scars are visible. 

Thyroid. Colloid is quite conspicuous in all the acini, but in 
some it stains a very much deeper pink than in others. The acini 
vary greatly in size, but the lining epithelium everywhere is low, 
cubical in type. No hemorrhage; perhaps a slight increase in 
stroma. One section shows a discrete tubercle. 

Adrenal. Cortex is rather thick and shows perhaps a little 
increase in the width of the middle zone of the cortex. The inner 
zone of the cortex shows considerable pigment deposit in its cell 
column, perhaps slightly more than normal. The medullary tissue 
is conspicuous and normal in appearance. The bloodvessels are 
engorged to a considerable extent. There are a few small scars 
here and there, perhaps dependent upon the general tuberculosis. 

It would be interesting, did the occasion permit, to discuss the 
reciprocal relations of the gonads and the other endocrine glands. 

In the first case reported above the inter-relations of the hypo- 
physis cerebri and the gonads are apparent, and clinical experience 
indicates also a close relationship in some circumstances with the 
thymus, the epiphysis, the chromaffine system and the inter-renal 
system. 

More and more we are forced to realize that the general form and 
the external appearance of the human body depend to a large 
extent upon the functioning, during the early developmental 
period (and later), of the endocrine glands. Our stature, the kinds 
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of faces we have, the length of our arms and legs, the shape of the 
pelvis, the color and consistency of our integument, the quantity 
and regional location of our subcutaneous fat, the amount and 
distribution of hair on our bodies, the tonicity of our muscles, 
the sound of the voice and the size of the larynx, the emotions to 
which our exterieur gives expression—all are to a certain extent 
conditioned by the productivity of our hormonopoietic glands. 
We are simultaneously, in a sense, the beneficiaries and the victims 
of the chemical correlations of our endocrine organs. 

The data we are accumulating regarding these chemical correla- 
tions are not only theoretically interesting but are practically very 
important. More than ever before, is the minute examination of 
the external appearance of the body—the habitus—of significance 
for the practicing physician who desires to make accurate diagnoses. 
In this paper I have paid especial attention to the function of the 
gonads. It is probably no accident that, as one of the best workers 
in this field has expressed it, the “organs which are for the preser- 
vation of the species and the continuity of life (also) possess a 
modelling influence upon the individual bearer of life.” 
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IN recent years there has been accumulating evidence supporting 
the view that many cases of nephritis, chronic as well as acute, are 
caused by the microérganism or the toxemia of the infectious 
diseases. Thus scarlet fever, diphtheria, tonsillitis, la grippe, 
pneumonia, and streptococcic infections are reckoned among the 
causes of nephritis. The lesions of the kidneys differ more or less 
not only in the different infections but also in cases due to the same 
infection. There is no distinctive morphological picture by which 
the antecedent infection in any given case can be identified. The 
recognition of the etiological relationship is, therefore, based upon 
the sequence of kidney disease following a well-marked infection. 
Manifestly such a relationship is more readily established in the 
case of such acute infections as those named than in a chronic cne 
like syphilis. Moreover, as syphilis in certain locations and n 
certain of its forms presents a characteristic histological picture. 
it has been difficult to accept as syphilitic processes certain con 
ditions in which these features were wanting. Thus in the past 
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what is now clearly recognized as syphilitic aortitis was not differ- 
entiated from other kinds of arterial disease, and in some diseases 
of the central nervous system a long controversy was waged over 
the question of their syphilitic or non-syphilitic nature. Perhaps 
the same denial of syphilitic etiology where the expected morpho- 
logical features of a syphilitic process are wanting may account 
for the relatively slight role accorded to syphilis in pulmonary 
pathology, and we venture to suggest that the thought may also be 
applicable to diseases of the kidneys. Unmistakable syphilitic 
lesions, such as gummata, are rare in the kidneys, but there are 
many cases of nephritis of various types in which the etiology is 
obscure, and in some of these it is not improbable that syphilis is 
the hidden etiological factor. Besides the instances cited (aortitis, 
central nervous lesions), in which the ordinary syphilitic features 
are wanting, we may recall the affections of various mucous mem- 
branes and hepatic, splenic, and perhaps pancreatic lesions as 
further instances of the same sort. It would, therefore, appear 
quite possible that renal disease might similarly be due to syphilis, 
though presenting only the features of nephritis as occasioned by 
otKer infections. 

In the absence of histological evidence, and in view of the diffi- 
culty of tracing a nephritis back to such a chronic infection, the 
proof of the syphilitic nature of certain cases must be indirect. 
Perhaps in the future, investigations to demonstrate spirochetes in 
the renal tissue may yield results. Thus far there have been no 
discoveries in this direction. A few reports have been made of sup- 
posed spirochetes in the urine of cases of suspected renal syphilis, 
but the reliability of these reports may be questioned. Failing such 
direct proof of syphilis, we must rely upon statistical studies, exclu- 
sion of other probable causes, and similar evidence. 

A subacute, rapidly developing nephritis has been observed in 
several individuals with early secondary syphilis where the kidneys 
had been previously healthy and where as yet no mercury had been 
given. Karvonen and Erich Hoffman each report a case of this 
type, and in both cases when, soon after the appearance of the 
nephritis, mercurial treatment was begun and pushed the evidence 
of nephritis diminished along with the other manifestations of the 
syphilis, and, in the course of two or three weeks, the mercury still 
being used, wholly ‘disappeared. Karvonen' from the literature 
collected 9 cases in which, although the first urinalyses were made 
only after mercury had been given, yet there was exhibited a rapid 
diminution or even disappearance of nephritic manifestations under 
mercury therapy. 

In a large number of cases nephritis has been observed in syphili- 
tics uuder mercurial treatment, but this nephritis has been variously 
interpreted by different observers: by some as a mercurial nephritis; 
by others as a consequence of the syphilis. 

The existence of a syphilitic nephritis was doubted by Hunter 
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and Wells, and Blackall (1818) attributed the edema and albumin- 
uria complicating some cases of syphilis not to the disease but to 
mercury. In 1840 Rayer strongly opposed this view and described 
3 cases which he considered syphilitic nephritis. Subsequent to 
these reports many instances of supposed syphilitic nephritis were 
recorded, and while critically examined, as has been done by 
Karvonen, more than half fail to be convincing, there yet remains 
a considerable group of scarcely disputable cases. 

Nephritis may be recognized in the secondary stage of syphilis 
occurring as an acute nephritis remarkably early in the disease, 
usually in the first two or three months. Fournier describes this 
form as characterized by an insidious onset, by a great quantity of 
albumin in the urine, by the rapid development of the condition, 
and in the severer cases by an early development of uremia; the 
urine is diminished or there may be anuria. In many respects 
the condition resembles a postscarlatinal nephritis. Fournier has 
described such kidneys pathologically as among the large white 
kidneys with marked tubular degeneration, but frequently also 
with extensive endothelial hyperplasia and interstitial change, in 
which respect again they resemble scarlatinal nephritis. In Four- 
nier’s experience about one-third of these patients succumb; how- 
ever, Karvonen found a large proportion of recoveries, while Rose 
Bradford has noted a tendency to a remittent course with persist- 
ence especially of the albuminuria. 

In the latter stages of syphilis, amyloid kidney and interstitial 
nephritis are the most frequent forms of renal disease, but other 
types of nephritis have been observed. In 186 autopsies on indi- 
viduals with acquired syphilis, Spier (1877) found 125 with renal 
lesions, of which 36 were amyloid kidneys. Gummata of the kidney 
are rare; in Spier’s series of autopsies on syphilitics they occurred 
in 4 per cent., and in Fournier’s series in less than 1 per cent. Kar- 
vonen described 2 cases of renal gummata and collected 28 cases 
from the literature. There have been a number of reports of 
nephritis developing in late syphilis which were apparently cured 
by antisyphilitic treatment and a large number in which improve- 
ment occurred. 

In congenital syphilis the renal lesions are more often those of 
defective development than of nephritis, and rarely give rise to 
symptoms of urinary change during life. Of late hereditary syphilis 
the commonest renal manifestation is amyloid disease, and the onset 
of symptoms is usually insidious, the first being often edema. In 
addition to amyloid there may develop interstitial or parenchy- 
matous nephritis or rarely gummata. 

The latest addition to our conception of syphilitic nephritis has 
been suggested by Munk.? He noted the occasional presence of 
doubly refractile lipoids in the urine of individuals with severe 
nephritis of any etiology, but found them so abundant in those 
cases in which he had grounds for suspecting a syphilitic etiology 
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as to warrant, he believed, the recognition of a peculiar relation 
between syphilitic nephritis and the presence of doubly refractile 
lipoids in the urine. Munk attempted to describe the clinical 
features of the cases of nephritis of syphilitic origin, and noted 
particularly the decided albuminuria and abundance of casts of 
various types as well as a pronounced and persistent edema. These 
doubly refractile lipoids under the common microscope resemble 
neutral fat globules, but when examined with polarized light show 
a dark central cross separating four bright peripheral quadrants. 
This optical peculiarity was first observed in 1858 by Mettenheimer 
in the lipoids in certain alcoholic extracts. Miiller and Schmidt 
noted much later doubly refractile globules in certain sputums. 
The chief impetus, however, to the study of these substances was 
given by Naiserling’s discovery in 1895, that the fatty globules 
of the adrenal cortex are doubly refractile. Since that time exten- 
sive studies of these bodies have been made by Kaiserling and 
Orgler, Albrecht, Dietrich, Panzer, Lehmann, Adami and Aschoff, 
Windaus, Smith, Ciaccio, Fischler, Kawamura, and others, which 
have led to a considerable knowledge of their chemical and physical 
nature, their staining reactions, and their normal and pathological 
distribution. The lipoids, which are known to give rise to doubly 
refractile globules, include cholesterin esters, mixtures of cholesterin 
and fatty acids, sphingomyelin, cerebrosides, and certain oleic acid 
soaps. The physical condition of these doubly refractile globules 
is one for which Lehmann proposed the name fluid crystals, and 
appears to be an intermediate state between true fluids and true 
crystals. Changes in physical conditions, such as drying, heating, 
freezing, or the action of solvents, cause the disappearance of the 
peculiar optical properties of these substances; but subsequent 
manipulation may restore the fluid crystal form and with it the 
optical properties. Chiefly through a study of the reaction of the 
various doubly refractile lipoid substances to staining methods it 
has become possible, in some degree, to distinguish microchemic- 
ally between the types, and from the studies of Aschoff and his co- 
workers and of Kawamura,’ confirmed by the chemical studies of 
Windaus,' it seems probable that the double refractile lipoid globules 
occurring normally and pathologically in man and mammals are 
cholesterin esters. Normally these globules have been seen in the 
adrenal cortex, the thymus, the lutein cells, the puerperal uterus, 
the mesentery, and the choroid plexus. Pathologically they have 
been observed in atheromatous areas of the arteries, in amyloid 
kidney, in chronic nephritis with marked cellular degeneration, in 
the urine of nephritis, in albuminuric retinitis, in the epithelium 
of the pulmonary alveoli in pneumonias or tuberculosis and in the 
neighboring lymphatics and sputum, in the gall-bladder epithelium 
and that of the hepatic ducts during cholangitis, in pyogenic mem- 
branes, in chronic mastitis, mesenteric tabes, actinomycosis, xan- 
thomas, and in certain neoplasms (especially carcinoma, sarcoma 
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and hypernephroma). The process by which these lipoid globules 
appear in degenerating cells, whether by infiltration or by decom- 
position of more complicated lipoid-containing substances already 
present in the cell, remains unsettled, but their appearance patholog- 
ically in a cell is considered evidence of a severe cellular degeneration 
which is not reversible and of much more serious significance than 
the common glycerin ester type of fatty degeneration. 

With these facts before us we felt that a further study of the 
clinical significance of the appearance of these doubly refractile 
lipoids in the urine, and especially of their possible relation to a 
syphilitic nephritis, was desirable. For this purpose we have 
examined the urine with a polarizing microscope fifty-eight times 
from 46 cases. Of these 46 cases, 23 showed nephritis with an 
abundance of albumin and casts in the urine. Of these 23 cases, 
6 had positive Wassermann, 3 had strong presumptive evidence 
of syphilis but not positive Wassermann, 14 had not the slightest 
evidence of syphilis. The 6 cases with positive Wassermann all 
showed lipoids in the urine, whereas of the 14 non-syphilitic cases 
only 5 showed lipoids in the urine. The rest of the 46 cases studied 
were made up in part of nephritic cases of the interstitial or arterio- 
sclerotic types, with only traces of albumin in the urine and a few 
hyaline and granular casts, some with syphilis and some without; 
in part of syphilitic cases with no nephritis and in part of control 
vases with neither syphilis nor nephritis. None of these cases 
showed lipoids in the urine. It is of interest that one of the 6 
syphilitic cases with nephritis showing lipoids in the urine, had not 
received any mercury. (The accompanying table presents the figures 
more clearly.) There is, we believe, evidence in these figures to 
suggest that there exists a parenchymatous type of nephritis due to 
syphilis, characterized by an abundant albuminuria, with many 
hyaline, granular, and occasionally epithelial casts, with a tendency 
to produce edema of renal distribution, associated, as a rule, with 
a moderate reduction of phthalein output and exhibiting an almost 
constant tendency to the presence of doubly refractile lipoid globules 
varying in size from that of an erythrocyte to globules three or four 
times this diameter, seen sometimes floating free in the urine but 
not rarely as a constituent of a compound granular cell or possibly 
upon an epithelial cast. On the other hand, similar lipoid globules 
may be found in severe acute or chronic parenchymatous nephritis 
of other etiology, but in only a minority of cases. It may be added, 
however, that with but one exception in our series the cases which 
showed abundance of these lipoids in the urine were syphilitic. 

Liporps IN URINE. 
Total. Lipoids in urine 

Nephritis with severe albuminuria: 

Nephritis with syphilis. . 6 

Nephritis, syphilis doubtful ; 

Nephritis without syphilis 

Interstitial or arteriosclerotic nephritis (albumin in 
traces only), some syphilitic, some non-syphilitic 
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In order to determine whether the common experimental degen- 
erative nephritis of animals would be associated with lipoids in 
the urine, three rabbits were given a uranium nephritis, and one 
dog a chromate nephritis. The four experiments were negative; 
no lipoids were found in the urine. Further experiments with 
mercurial nephritis, phosphorus, and chloroform lesions and 
syphilitic inoculations are in progress. 

We found of further interest the fact that of our last 84 cases of 
nephritis, for 66 cases there could be recognized from the histories, 
such possible etiological influence as infections, lead, alcohol, exces- 
sive work, exposure, senility, ete; but that for 18 cases no such 
factors could be determined. Of these 18 cases, there existed in 
S either an unquestionable history of syphilis or a positive Wasser- 
mann or both; in 6 more of these cases no Wassermann had been 
secured; while in 4 syphilis was definitely excluded. It is perhaps 
significant that syphilis should have been present in so many of the 
otherwise unexplained cases of nephritis. 


REFERENCES. 


1. Karvonen, J. J. Die Nierensyphilis, Berlin. 1901 (Bibliography). 
2. Munk, F. Klinische Diagnostik der Degenerativen Nierenerkrankungen, Zeit. 
f. klin. Med., 1913, lxxviii, 1 (Bibliography). 


3. Kawamura, R. Die cholesterinester verfettung, Jena, 1911. 
4. Windaus, A. Ueber die quantitativen Bestimmung der cholesterins und der 
Cholesterinester in Nieren., Zeit. f. physiol. Chem., 1910, Ixv, 110. 


INFECTIOUS DIARRHEA. 


By Joun Lovetr Morss, A.M., M.D., 


ASSOCIATE PROFESSOR OF PEDIATRICS, HARVARD MEDICAL SCHOOL; VISITING PHYSICIAN 
AT THE CHILDREN’S HOSPITAL. CONSULTING PHYSICIAN AT THE INFANTS’ 
HOSPITAL AND FLOATING HOSPITAL, BOSTON. 


Er1oLocy. Infectious diarrhea is more common in hot weather 
than at other time of the year. The action of heat in the produc- 
tion of the disease is due mainly to the lowering of the general 
resistance to infection which it produces. It presumably also 
favors the development outside of the body of the microérganisms 
which are found in this disease. Microérganisms are, however, 
the primary cause of infectious diarrhea. The microérganisms 
which produce this disease are of several different types. They 
may be divided roughly into three main classes: 

(a) The dysentery bacillus in all its forms. 

(b) The gas bacillus and similar organisms. 

(c) Other organisms, of which the most important are strepto- 
cocci, the colon bacillus, and the Bacillus pyocyaneus. 
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The symptoms produced by these different types of organisms 
are practically identical. It is usually impossible to determine 
from them which type of organism is causing the disturbance. 

PatuoLtocy. The pathological lesions of the intestine are very 
varied. There may be only a catarrhal inflammation. In other 
cases there are also superficial ulcerations. In others there is 
hyperplasia of the solitary follicles and Peyer’s patches. In many 
instances ulceration takes the place of the hyperplasia of these 
structures. In still others a pseudomembrane is formed, which 
may involve considerable areas. The pathological lesions are 
usually limited to the large intestine and the last two or three feet 
of the small intestine. They are ordinarily most marked in the 
large intestine. The severity of the symptoms does not always 
coincide with the severity of the intestinal lesions. In general, 
however, the symptoms are most marked in the cases in which 
the lesions are the most serious. 

There is almost invariably a hyperplasia of the mesenteric 
lymph nodes. This almost never, however, goes on to suppura- 
tion. There are always more or less marked degenerative changes 
in the parenchymatous organs, especially in the liver and_ kid- 
neys. True inflammation of the kidneys is, however, uncommon. 
Secondary infections of other organs, such as the middle ears and 
lungs, by other organisms as the result of the general weakened 
resistance are not infrequent. 

SymMproMaToLoey. The onset of infectious diarrhea is usually 
acute. It may be preceded for a few days by symptoms of indi- 
gestion, but ordinarily there are no premonitory symptoms. The 
first symptom in most cases is diarrhea. The first stools are made 
up of fecal matter. Mucus and blood soon appear, however, and 
after a few hours or a day or two the stools are composed almost 
entirely of mucus and blood. Pus is seldom visible macroscopic- 
ally until several days after the onset, and, in many instances, it 
is never seen. It can, however, almost always be found with 
the microscope. Membrane is also present in the severest cases. 
The mucus is often stained green or brown. The odor of the stools, 
when they are made up chiefly of mucus and blood, is very slight, 
but sometimes resembles that of wet hay. When the stools con- 
tain much pus or membrane, as the result of deep ulcerative or 
gangrenous processes in the intestine, the odor is putrefactive or 
gangrenous. The reaction of the stools is variable, but in most 
instances it is somewhat alkaline. The number of stools is large 
twelve, twenty-four, or even more in twenty-four hours. The stools 
are usually small, being often merely a stain of blood and mucus. 
In a general way the larger the number of stools the smaller are 
the individual stools. 

Pain in the abdomen and tenesmus are early, marked, and severe 
symptoms. ‘Tenesmus is especially troublesome and annoying, 
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and often keeps the baby restless and disturbed, and prevents it 
from getting the proper amount of sleep. Prolapse of the rectum 
is not at all infrequent as the result of straining. 

Vomiting is a rather infrequent symptom and is seldom trouble- 
some. ‘The appetite is usually much impaired and there is not 
infrequently the greatest distaste for food of any sort. 

The abdomen is sometimes distended, but in the vast majority 
of instances is much sunken. There is almost never any spasm 
of the abdominal muscles. There is sometimes tenderness over 
the course of the colon, but this is unusual. There is usually no 
enlargement of either the liver or of the spleen. Slight enlarge- 
ment of the spleen is, however, not very uncommon. In some 
instances the liver becomes very large, and this enlargement may 
develop very rapidly. The liver will sometimes enlarge enough in 
three or four days to reach well below the navel and to the anterior 
superior spine. The temperature is always elevated in infectious 
diarrhea. It is usually only moderate, 100° to 102° F., but may 
be several degrees higher. It is more likely to be high in the 
beginning than later. The temperature is usually a fairly con- 
stant one without marked intermissions or remissions, It lasts 
throughout the active stage of the disease. 

The symptoms are, however, not always so characteristic. 
The number of stools may be but little increased; mucus and 
blood may be scanty or even wanting, and tenesmus absent. 
The symptoms may be, in fact, precisely like those of severe 
simple indigestion or of indigestion with fermentation. In such 
instances the continued temperature is the most suggestive symp- 
tom. The real condition can only be recognized in such instances, 
however, by a bacteriological examination of the stools. 

The blood almost always shows a moderate polynuclear leuko- 
cytosis, usually somewhere in the neighborhood of 20,000. It 
may, however, be much higher. In the severest cases, in which 
the toxemia is extreme and the system is unable to react, there 
may be no leukocytosis or even a leukopenia. 

The urine is almost invariably diminished as the result of the 
loss of fluid through the bowels and the diminution in the intake. 
It not infrequently shows the evidences of acute degeneration of 
the kidneys. Acute inflammation of the kidneys is unusual. The 
urine rarely contains sugar unless the toxemia is extreme or large 
amounts of sugar are being ingested. 


In the most severe and fatal cases, certain symptoms, such as 

uncontrollable vomiting, marked prostration, and hyperpyrexia, 
ry 

presumably due largely to toxic absorption, develop. These 
symptoms may also develop in the course of indigestion with 
fermentaion. They will be discussed more in detail later, and the 
treatment for them described at the same time. 

It is impossible to determine from the symptoms what form of 


20 MORSE: INFECTIOUS DIARRHEA 


organism is the cause of the disease in the individual case. There 
is nothing about the stools which will aid in the differentiation 
except, in rare instances, the peculiar green color caused by the 
Bacillus pyocyaneus. If the green color is produced by this organ- 
ism, it will disappear when nitric acid is added to the stool. If 
it is due to bile, the characteristic color of Gmelin’s test will ap- 
pear when nitric acid is added. The microscopic examination 
of the stools is of little assistance in differentiating the various 
types unless the streptococcus is the cause, in which case it is 
usually present in large numbers and easily recognized. The 
presence or absence of the gas bacillus can be determined in from 
eighteen to twenty-four hours, or even less, by the following 
method. This method is a simple one, which can be easily car- 
ried out by anyone: A small portion of the stool is added to a 
test-tube of milk. The infected tube is then gradually brought 
to the boiling point of water in a water-bath and kept there for 
three minutes. In this way all the bacteria not in the spore state 
are killed and the development of whatever spores may be present 
into vegetative cells is unrestrained by the presence of non-spore- 
forming organisms. The tube is then incubated at body tem- 
perature for from eighteen to twenty-four hours. When the gas 
bacillus is present the casein is largely dissolved (usually at least 
SO per cent.); the residual casein is somewhat pinkish in color 
and filled with holes; the odor of the culture is much like that of 
rancid butter, as the result of the formation of butyric acid by the 
gas bacillus. Gram-stained preparations made from the milk 
show rather thick, short, Gram-positive bacilli, with slightly 
rounded ends. The fermentation is more easily observed if the 
milk, after being boiled, is put in a sterile fermentation tube. 
“ Psuedo-reactions”’ may occur in which there is some liquefaction 
of the casein, but the shotted appearance of the residual casein is 
absent and there is no odor of butyric acid.‘ It must be remem- 
bered, however, in interpreting the results of this test that the 
presence of a few gas bacilli does not necessarily prove that they 
are the cause of the disease. There is, unfortunately, no method 
for determining the presence or absence of dysentery bacilli which 
does not require special media and a fairly well-equipped laboratory. 

DiaGnosis. The only disease with which a typical case of 
infectious diarrhea is likely to be confused is intussusception. — It 
is, however, usually not difficult to differentiate between these 
two conditions. Intussusception begins acutely with pain in the 
abdomen and evidences of shock, the stools of mucus and blood 
not appearing until later. The onset of infectious diarrhea is less 
acute, pain is usually not present, or, if so, it is slight, and there are 
no symptoms of shock, while the stools of mucus and blood appear 
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almost at once. The stools contain no fecal matter in intussuscep- 
tion, while they usually contain some in infectious diarrhea. Fever 
is common to both diseases, but is usually higher in infectious 
diarrhea than in intussusception. The abdomen is almost always 
sunken in infectious diarrhea, but likely to be somewhat distended 
in intussusception. There is never any muscular spasm in infec- 
tious diarrhea, but usually some in intussusception. There may 
be abdominal tenderness in both conditions. It is seldom marked 
in either, however, and is not of importance in the differential 
diagnosis. There is never a tumor in the abdomen or rectum in 
infectious diarrhea, while there often is one in intussusception. 
The absence of a tumor does not, however, rule out intussusception. 
Both conditions are usually, but not always, accompanied by a 
leukocytosis. 

Simple indigestion and indigestion with fermentation are not 
likely to be mistaken for infectious diarrhea. Mild cases of infec- 
tious diarrhea in which the number of stools is not very large and 
in which there is no blood and relatively little mucus in the stools 
are very likely, on the other hand, to be mistaken for indigestion 
with fermentation. Fever, abdominal discomfort, anorexia, wast- 
ing, and symptoms of toxic absorption are common to both con- 
ditions. These symptoms differ only in degree in the two diseases, 
and may be more marked in indigestion with fermentation than 
in mild cases of infectious diarrhea. It is often very difficult to 
differentiate between them, and it is not infrequently impossible 
to make a positive diagnosis. The most important single symp- 
tom in the diagnosis is probably the temperature curve, the 
elevation of temperature in indigestion with fermentation being 
ordinarily either very slight or high and of short duration, while in 
infectious diarrhea, although usually not very high, it is constant 
and continuous. In many instances a positive diagnosis can 
only be made by a bacteriological examination of the stools. An 
agglutination reaction is usually present in infectious diarrhea 
by the end of the first week, or a little later, when the disease is 
caused by the bacillus of dysentery. This reaction is, however, 
of but little practical importance. 

When the temperature is high and the symptoms of cerebral 
irritation are marked and develop before the appearance of the 
characteristic stools, as they sometimes do, the disease may be 
mistaken for some form of meningitis. A careful analysis of the 
symptoms and physical signs will, however, usually make the 
diagnosis plain. A lumbar puncture will settle it at once. 

ProGNosis. Infectious diarrhea in infancy is always a serious 
disease. The prognosis should always be a guarded one. It is 
impossible to know in the beginning what the result is to be. Death 
may occur in three or four days, but most often takes place dur- 
ing the second week of the disease. It may be delayed, however, 
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for several weeks. Improvement usually begins, in the cases which 
recover, at the end of the first or during the second week. It may 
be delayed for several weeks. Recovery is usually slow and likely 
to be interrupted by relapses. In some instances the disease runs 
into a chronic form which may last for many weeks. Most of 
these cases eventually die, but some recover. 

Symptoms which render the prognosis more serious are high 
fever, the presence of much blood in the stools, and the appear- 
ance of symptoms of marked toxic absorption, such as persistent 
vomiting, marked restlessness, and convulsions. The presence of 
albumin and other evidences of degeneration of the kidney in the 
urine are not of specially bad prognostic import. 

TREATMENT. ‘The first thing to be done in infectious diarrhea 
is to thoroughly clean out the intestinal tract. The best drug for 
this purpose is castor oil. It works quickly, thoroughly, and 
causes less irritation of the intestines than other cathartics. The 
dose should not be less than two teaspoonfuls, and may be as 
much as two tablespoonfuls. It should be given plain. Castor 
oil should be tried first even if the baby is vomiting, because it 
is often retained when food and water are vomited. If it is vomited, 
calomel may be given in its place. The usual dose is 0.1 grain, 
combined with 1 grain of bicarbonate of soda, every half hour 
until 1 grain or 1.5 grains have been given. It is wise to follow 
it with two or three teaspoonfuls of the milk of magnesia in two or 
three hours after the last dose. The treatment should be repeated 
if the desired results are not obtained. The lower bowel should 
also be irrigated at once with physiological salt solution (ap- 
proximately 1 teaspoonful of salt to 1 pint of water). 

All food should be stopped for from twelve to twenty-four 
hours. It is not desirable, as a rule, to withhold food longer than 
this time. It is necessary, however, to give water freely during 
this period, because, although a baby can bear temporary star- 
vation, it cannot get along without water. At least as much 
water whould be given as the baby would normally take of liquid 
in the form of food in the given time. The water may be given 
either warm or cool, and may be sweetened with saccharin if 
desired. There is no objection to giving it in the form of weak 
tea sweetened with saccharin if it is taken better in this way. It 
should be given through a tube if the baby will not take it otherwise. 

The most important element in the treatment of infectious diar- 
rhea is the diet. The character of the diet depends on the variety 
of microérganism which is causing the disease. These micro- 
organisms can be divided, as far as the determination of the diet 
to be used is concerned, into two groups: 

1. The various forms of the dysentery bacillus and the other 
organisms, except the gas bacillus, which cause the disease. 

2. The gas bacillus and allied organisms. 


I 
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The other organisms, although of many different varieties, are 
grouped with the dysentery bacilli, because as regards their growth 
and the production of toxic substances from protein and carbo- 
hydrate media they behave in the same way. 

The dysentery bacillus, the colon bacillus, and the streptococcus 
belong to the class of facultative bacteria. This class of organisms 
can thrive upon either carbohydrate or protein media. They 
produce harmless products from carbohydrates and toxic sub- 
stances from protein. They act upon and use up the carbohydrate 
material before they attack the protein, when both are present in 
the medium in which they are growing. The products of the 
breaking down of the carbohydrate material have, moreover, 
when produced in sufficient amounts, an inhibitory action on 
the development of dysentery bacilli and, to a less extent, of 
streptococci. 

It is evident, therefore, that when infectious diarrhea is caused 
by bacteria of this type the food should be largely carbohydrate 
in character. In this way the organisms are prevented from form- 
ing toxic substances, and their growth is, to a certain extent, 
inhibited. The prolonged withdrawal of food is also contra- 
indicated, because the intestinal contents are then made up en- 
tirely of the intestinal secretions, which are protein in character. 
Some form of carbohydrate should, therefore, be given after a 
few hours. Sugar is preferable to starch, because it is much more 
easily utilized by bacteria. Lactose is preferable to the dextrin- 
maltose preparations, because it is more slowly broken down 
during the processes of digestion. Being less readily absorbed, it 
thus provides a carbohydrate medium in the intestine for a longer 
time than the dextrin-maltose combinations. It is probable, 
moreover, that a larger proportion of lactic acid is formed from 
milk-sugar than from the other sugars, and lactic acid has an 
inhibitory action on the development of the dysentery bacillus. 
The lactose should be given in the form of a 5 per cent. or 7 per 
cent. solution in water. It is better to give it frequently in small 
amounts than in larger amounts at longer intervals, because in 
this way a continuous supply of lactose is brought to the intestines. 
The baby should be given at least as much of the sugar solution 
as it would take of food under normal conditions. Half as much 
more is usually advisable. There is little or no danger of produc- 
ing sugar indigestion or glycosuria, if no more than this is given. 

After twenty-four, forty-eight, or seventy-two hours, as the 
case may be, it is wise to give the milk sugar in barley water. 
The barley water should contain from 0.75 per cent. to 1 per cent. 
of starch. The starch provides more nourishment and, being still 
more slowly broken up and absorbed, favors still further the pro- 
longed continuance of a carbohydrate medium in the intestine. 

It is necessary to add some protein to the food as soon as pos- 
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sible in order to neutralize the protein waste of the organism. It 
should be given as soon as there is evidence of improvement of 
the condition. Care must be taken not to give so much as to 
neutralize the action of the carbohydrates. It is usually safe to 
begin with 0.5 per cent., increasing the amount 0.25 per cent. at 
a time as fast as possible up to about 1.5 per cent. It may be 
given either in the form of whey protein or casein. If it is added 
in the form of casein the mixture should be boiled in order to 
prevent the formation of casein curds. No fat should be given 
until convalescence is well established. 

Irrigations of the colon with solutions of lactose or dextrose, while 
theoretically indicated, are of little practical value. 

The microérganisms which cause the disease enter the intes- 
tinal wall and probably in many instances reach the mesenteric 
lymph nodes and perhaps the general circulation. The available 
supply of glycogen is quickly used up or greatly diminished in 
illness, especially when associated with total or partial starvation, 
and the conditions favorable for the development of toxic substances 
by the bacteria which have left the intestines are thus provided. 
The introduction of dextrose into the circulation would, therefore, 
furnish a carbohydrate instead of a protein medium for the bacteria 
to grow in. The dextrose also provides an immediately utilizable 
supply of energy and spares the body protein. Dextrose infusions 
are, therefore, indicated in severe cases of infectious diarrhea of 
this type and in cases which are not yielding readily to treatment. 
The strength of the infusion should be 2.5 per cent. of dextrose 
in normal saline solution. Kahlbaum’s is the only readily avail- 
able pure dextrose. Three or four ounces of the solution may be 
given at a time and repeated every four to six hours. The admin- 
istration of these infusions should be checked by urinalysis, and 
must cease if sugar appears in the urine. 

The gas bacillus and allied organisms grow rapidly in the intes- 
tinal tract when there is an excess of utilizable carbohydrate in 
the bowel and at the same time an insufficient number of those 
organisms which form lactic acid from carbohydrates to produce 
enough lactic acid to inhibit their growth, the gas bacillus being 
sensitive to lactic acid. The indications to be followed in the 
treatment of cases of infectious diarrhea caused by the gas bacillus 
are, therefore, to cut down the carbohydrates in the diet and to 
introduce acid-producing bacteria into the bowels. These indica- 
tions can be best met by the use of unheated buttermilk or, better, 
of mixtures containing no fat, 3 per cent. or 4 per cent. of milk- 
sugar and from 1.5 per cent. to 2.5 per cent. of protein, ripened 
with lactic-acid forming organisms. It is not possible to cut out 
the sugar entirely, because if this is done the lactic-acid forming 
organisms will have nothing on which to grow. The lactic acid 
already present in the food exerts an immediately inhibitory action 
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upon the gas bacillus, while the lactic-acid forming organisms in 
it, by keeping up their production of lactic acid, continue this 
action. They also use up the available supply of carbohydrate 
and thus interfere with the growth of the gas bacillus. Lactic 
acid given by the mouth is much less effective, because it is rapidly 
broken down and absorbed and, therefore, does not have a con- 
tinuous action. Pasteurized buttermilk, in which the lactic-acid 
forming organisms are destroyed, is less valuable than raw butter- 
milk for the same reason. 

Cutting down the carbohydrates in the diet and increasing the 
amount of protein in it is sufficient to relieve the condition in 
mild cases. The percentage of fat should also be kept low. Mix- 
tures containing from 1 per cent. to 1.5 per cent. of fat and from 
1.5 per cent. to 3 per cent. of protein, and with no more milk 
sugar than is necessarily added in the milk and cream to give the 
desired percentages of fat and protein, are suitable ones. It is well 
to boil them in order to prevent the formation of casein curds. 

It is evident that the line of diet which is suitable for one type 
of infectious diarrhea is not only not suitable, but absolutely 
harmful, for the other, and vice versa. It is extremely important, 
therefore, not to make a mistake in the choice. It is unfortunately 
almost impossible to determine at once what form of microérgan- 
ism is the cause in the individual case. The various methods to 
be used to get at the organism at fault have already been de- 
tailed. A point which is of some assistance in arriving at a tenta- 
tive conclusion until these measures have been carried out is that 
in a given season the vast majority of the cases of infectious diar- 
rhea are due to the same organism. If the prevailing organism is 
known, the chances are, therefore, that this organism is also the 
cause in the given case. Another method of determining the 
cause, a method which is most unscientific but nevertheless often 
the only practicable one, is to give what seems to be the most 
rational diet and then observe the results. If the temperature 
begins to come down and the patient improves, it is almost certain 
that the organism causing the disease is of the type for which that 
form of dietetic treatment is indicated. If, on the other hand, 
the temperature remains elevated or rises and there is no improve- 
ment in the other symptoms, it is evident that the causative organ- 
ism belongs to the other type and that the diet must be changed. 

Irrigation of the bowels once or twice in the twenty-four hours 
is a useful procedure. The object of the irrigation is simply to 
cleanse the colon. It is impossible to use astringent solutions 
strong enough to have any appreciable action upon the intestinal 
wall, even if this were desirable, or antiseptic solutions strong 
enough to have any effect upon the pathogenic bacteria without 
running serious risk of poisoning the baby. The irrigating solu- 
tion should, therefore, be some mild, unirritating solution, such 
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as physiological salt solution or a 1 per cent. solution of boracic 
acid. The irrigation should be given with a soft-rubber catheter, 
No. 25 French, passed as high as possible into the bowel, with the 
patient lying on the back with the hips elevated. The fluid is then 
allowed to run in from a bag hung not more than two feet above 
the level of the patient. It should be permitted to run in until 
the abdomen is slightly distended, then allowed to run out, and so 
on until the wash water returns clear. The object of the irriga- 
tion being to cleanse the. colon, enough liquid should be used to 
do this, whether it is much or little. Irrigation should seldom be 
done more than twice in the twenty-four hours. If it depresses 
or disturbs the patient materially it should be given up, as under 
these circumstances it does more harm than good. 

In subacute or chronic cases in which blood and pus persist 
in the stools after the temperature has dropped and the evidences 
of toxemia have disappeared, injections of nitrate of silver are 
sometimes useful and seem to hasten the healing of the bowel. 
They may be used in the acute stage, but, as a rule, do but little 
good at this time. The colon should first be irrigated with sterile 
water in order to cleanse it. Salt solution should not be used, 
because the sodium chloride forms with the silver nitrate an insol- 
uble silver salt which is precipitated and the action of the silver 
solution is consequently diminished. After the bowel has been 
washed out, from 6 to 16 ounces, according to the age of the baby, 
of a 2 per cent. or 3 per cent. solution of the nitrate of silver are 
allowed to run into the colon and the tube then withdrawn. No 
attempt should be made to have the fluid either retained or ex- 
pelled. This procedure seldom causes any marked discomfort in 
babies. If it does, the silver solution may be washed out with salt 
solution or an opium suppository given. The injections should 
be repeated every day or every other day. If there is no evident 
improvement after three or four injections it is useless to continue 
them. The first stools passed after an injection usually contain 
more blood and considerable dirty gray material, consisting of 
slough from the ulcers, intestinal secretions and pus, discolored 
by the silver nitrate. In favorable cases, however, there is marked 
improvement in the character of the stools inside of twenty 
hours. 

The various so-called intestinal antiseptics are of little or no 
value in the treatment of infectious diarrhea. It is impossible to 
give them in large enough doses to have any effect on the patho- 
genic bacteria in the intestines without poisoning the baby. If they 
did have any action it would be exerted on the antagonistic as well 
as on the pathogenic bacteria. Moreover the bacterial flora can 
be modified better by regulation of the diet than in any other way. 
In addition it disturbs the patient to take them and interferes 
with the administration of food and water. The salts of bismuth 
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are of little value during the acute stage, whether or not they are 
combined with sulphur. During the chronic stage they sometimes 
seem to diminish peristalsis and perhaps promote healing. When 
used they should be given in doses of from 10 to 20 grains every 
two hours. It is safer to use the subcarbonate or the milk of bis- 
muth than the subnitrate, because of the danger of nitrite poisoning 
when the subnitrate is used. 

There is no serum which is of any value in the treatment of 
infectious diarrhea. 

Pain and tenesmus are often troublesome symptoms. Injections 
of 2 ounces of starch solution, of the strength of 1 dram of starch 
to 1 ounce of water, to which are added from 3 to 5 drops of lauda- 
num, will sometimes control the tenesmus. They are usually 
expelled, however, before they have had time to do any good. It 
is generally wiser, therefore, to give the opium by mouth if it is 
necessary to use it at all. It must be remembered when giving 
opium that its action is to diminish peristalsis, and that if the 
peristalsis is diminished enough to interfere with the free empty- 
ing of the bowels, serious harm will be done. Only sufficient 
should be given to allay the tenesmus and prevent the frequent 
stools due to excessive peristalsis. The safest form of opium 
to use is paregoric. It may be given in doses of from 5 to 20 drops. 
Dover’s powder, in. doses of from 0.125 to 0.5 grain, may also be 
used. It is better to give small doses at short intervals than larger 
doses at longer intervals. The use of hot stupes or compresses to 
the abdomen will, however, often relieve the pain and tenesmus 
and render the use of opium unnecessary. 

In some instances it is impossible to induce the infant to take 
a sufficient amount of water, or if it does take it, or it is given 
through a tube, it is vomited. In such cases physiological salt 
solution should be given subcutaneously to make up the deficit. 
From 4 to 6 ounces may be given at a time and repeated as often 
as necessary. It is useless to give a second injection, however, 
before the first one is absorbed. Salt solution may also be given 
through the bowel by seepage. Considerable amounts can some- 
times be introduced in this way even when the baby is having 
many stools. 

Stimulants are often necessary in infectious diarrhea in infancy, 
as in other acute diseases. There are no special rules to be followed 
in infectious diarrhea. Alcohol is of doubtful value. Strychnin 
is, in general, the most useful, while caffein and camphor are the 
best quick stimulants. Strychnin may be given in doses of from 
roow tO shy grain. The dose of the citrate of caffein by mouth for 
a baby is from 0.125 to 0.5 grain and of caffein-sodium benzoate 
or salicylate subcutaneously about the same. Camphor may be 
given subcutaneously in oil in doses of 1 or 2 grains. 
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SPECIAL Symproms. Babies that are seriously ill with either 
indigestion with fermentation or infectious diarrhea are apt to 
show one or more rather characteristic symptoms or groups of 
symptoms. One of these groups of symptoms almost invariably 
develops toward the end in fatal cases. These symptoms are: 

(a) Excessive vomiting. 

Hyperpyrexia. 

(c) Symptoms of irritation of the central nervous system. 
(d) Prostration and collapse. 

It is probable that these symptoms are chiefly manifestations of 
toxemia. How much of the intoxication is due to the absorption 
of bacterial endotoxins and extracellular toxins, how much to the 
absorption of the products of bacterial fermentation in the intes- 
tinal contents, and how much to purely chemical disturbances of 
metabolism it is impossible to state. It is presumable that the loss 
of water through the bowels also plays a part in their production. 

If when any of these symptoms appear there is any doubt as to 
whether the bowels have been thoroughly emptied it is advisable 
to repeat the initial catharsis and irrigation. It is also advisable, 
if the condition of the nutrition warrants it, to withhold food for 
about twelve hours. This must be done only after due deliberation, 
however, if the cause of the infectious diarrhea is any other organ- 
ism than the gas bacillus. In all of these cases, unless the babies 
are taking and retaining sufficient liquid by mouth, it is advisable 
to give salt solution subcutaneously or by seepage. 

Little can be done for excessive vomiting beyond the genera! 
measures already detailed, except to withdraw all food entirely 
and wash out the stomach with a solution of bicarbonate of soda 
of the strength of 1 level teaspoonful to 1 pint of water. In 
some instances small amounts of this same solution of bicarbonate of 
soda, of one of the aérated waters, or of ginger ale will be retained 
when food and water are not. The vomitus not infrequently con- 
tains brownish or reddish flecks or streaks as the result of capillary 
hemorrhages into the stomach. This sign is of serious, but not 
necessarily of fatal, import. 

The hyperpyrexia is best treated by the use of cold externally. 
It is seldom advisable to give the coal-tar products to infants to 
reduce the temperature. Sponge baths of equal parts of alcohol 
and water, at 90° F., are usually effective. If they are not, fan 
baths may be tried. Fan baths are given in this way: The baby 
is stripped and wrapped in cheese-cloth. This is then wet with 
water at 100° F., and the baby is fanned. The temperature is 
reduced by the evaporation of the water. The cheese-cloth is 
wet from time to time as the water evaporates. Babies seldom 
object to this form of bath. If this is ineffectual the cold pack, 
at from 60° to 70° F., should be tried. Babies seldom bear tub 
baths well, and it is, as a rule, wiser not to use them. 
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An ice-bag may also be applied to the head. It must not be 
forgotten, however, that a baby’s skull is very thin and that the 
effect of the cold is, therefore, greater than in the adult. This is 
specially true when the fontanelle is open. Great care must, there- 
fore, be exercised in the use of the ice-cap in infancy. 

Lowering the temperature of the liquid used in irrigating also 
aids in reducing the fever. It may be reduced to 100° or 95° F., 
and in desperate cases to 90° F. 

The nervous symptoms are varied. In some instances the 
babies are stupid, comatose, or relaxed. In others they show the 
typical picture of coma vigil. Marked restlessness is a very com- 
mon manifestation. ‘Twitching is not uncommon and convulsions 
not very infrequent. In many instances there are marked signs 
of meningeal irritation. The head may be retracted, the pupils 
unequal, the knee-jerk exaggerated, and so on. In fact the picture 
may be almost exactly that of meningitis, so much so that a diag- 
nosis can only be made positively by lumbar puncture. The 
results of this procedure are also sometimes misleading, because 
the cerebrospinal fluid in this condition sometimes shows a slight 
globulin test and a moderate excess of mononuclear cells. The 
pathological condition is presumably one of meningeal irritation or 
serous meningitis. The treatment of these nervous manifestations 
is purely symptomatic. Bromide of soda, in doses of from 5 to 10 


grains, by mouth may be given for restlessness and excitement. 
It may be combined with one or two grains of chloral hydrate. It 
is ordinarily useless to give drugs by enema in these conditions, as 
they are almost never retained. If the bromide and chloral do not 
control the symptoms, morphin may be given by mouth or sub- 


cutaneously in doses of from ;}» grain to 5 grain. It is always 
advisable in giving morphin to infants to begin with a small dose 
and then increase it if necessary. An ice-bag on the head some- 
times helps. When the fontanelle is full a lumbar puncture will 
often give relief. Convulsions should be treated in the usual 
manner. 

There is nothing especially characteristic about the manifesta- 
tions of prostration and collapse in these conditions. They are to 
be treated in the same way that they are when they occur in other 
conditions. It is important to remember, however, that all forms 
of treatment weaken and exhaust the baby. Irrigations must 
be omitted and the baby disturbed as little as possible. It must , 
be kept warm and protected in every way. They are likely, how- 
ever, to be associated with a certain amount of vasomotor paralysis 
and lowering of the blood-pressure. Alcohol is, therefore, con- 
traindicated. Adrenalin is of some value under these circum- 
stances in doses of from 2 to 10 minims of the 1 to 1000 solution, 
given subcutaneously. Its action is much greater when it is given 
intravenously. Unfortunately, intravenous injection is not an 
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easy matter in infancy. It has practically no effect when given 
by the mouth. Strychnin is, in general, the most useful of the 
stimulants, while caffein and camphor are the best quick stimulants. 
Strychnin may be given in doses of from ;j!;5 to s}y grain. The 
dose of the citrate of caffein by mouth for a baby is from 0.125 to 
0.5 grain, and of caffein-sodium benzoate or salicylate subcuta- 
neously about the same. Camphor may be given subcutaneously in 
oil in doses of from 1 to 2 grains. 
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(From the Pathologic Laboratories of Bellevue Hospital.) 


At the present day we are all familiar with the lesions of the 


renal parenchyma due to injection of collargol, or similar substances, 
into the pelvis of the kidney for pyelography. 

The pathological picture presented by such a kidney may be 
briefly described as follows: The surface of the organ usually shows 
black patches of collargol infiltration. These patches are slightly 
elevated above the surrounding tissue. They consist of a swollen 
parenchyma, irregularly mottled with black infiltrate. The capsule 
when stripped back, shows a replica of this staining. 

On section we find that these patches, seen on the surface of the 
kidney, correspond to an underlying infiltrated area. Such an 
area is a black mottling or striation of the parenchyma, with 
intervening uninfiltrated spots. It may be irregular in outline, 
but often it is definitely cone-shaped, with apex at the pelvis and 
base at the capsule. 

The pelvis itself is more or less stained and infiltrated. The 
cellular tissue about the pelvis may be stained black. The collargol 
is found within the tubules and the glomeruli. Moreover, masses 
of collargol, small or large, are found scattered between the tubules. 
The kidney tissue about such masses is likely to be inflamed or 
necrotic. The arteries and veins contain collargol. 


1 Read in part before the American Association of Genito-urinary Surgeons, May 
16, 1914. 
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In the two fatal cases of Roessle? and von Hoffmann,’ death 
was apparently due, in the one to spesis, in the other to rupture 
of the pelvis of the kidney, with perirenal extravasation of the 
collargol and urine. 

KX. O. Smith‘ reports the death of a feeble, aged women five 
minutes after injection of 20 c.c. of collargol, causing pain. Autopsy 
showed emphysema, bronchiectasis, aortic sclerosis, arteriosclerosis, 
empyema of gall-bladder, nephritis, ete. Collargol was found in 
and between the renal tubules and in the epithelium. 

Two explanations have been offered to explain the entrance of 
collargol into the kidney. 

Blum, Ochlecker, and Tennant,® experimenting with cadaver 
kidneys, or kidneys removed from animals, independently reached 
the same conclusions, viz., that the collargol enters the tubules 
of the kidney and either passes up these to the glomeruli or breaks 
from a tubule into the interstitial tissue and so passes along the 
lymph spaces to the capsule. 

Strassman, on the other hand, experimented with living rabbits. 
He exposed the kidney and ureter, and made his injections very 
gently, so as not to distend the pelvis unduly. The collargol was 
retained for varying lengths of time (eight minutes to twenty-four 
hours). His experiments did not produce infarcts, left no collargol 
in the kidney tubules, and showed that the collargol reached the 
kidney capsule ria the bloodvessels and lymphatics and the con- 
nective tissue around the urinary canals. He therefore denies 
rupture of the tubules or even distention of them. 

Strassman’s conclusions have been criticised by both Mason and 
von Hoffmann on the score of neither fulfiling the clinical con- 
dition (distention of the renal pelvis to the point of colic) nor 
exhibiting the pathological lesions resulting therefrom (distention 
of the tubules). 

But sufficient stress has been laid on the importance of not over- 
distending the renal pelvis. Everyone now realizes that even 10 
c.c. is much too large a quantity to inject into some pelves; 5 ¢.c. 
is the usual limit; and the safety of gravity injection as compared 
with syringe injection is accepted. Moreover the lesions resulting 
from too large an injection have been studied by many, notably 
by Eisendrath.6 But we have reason to believe that injection of 
the renal pelvis without distention may damage the parenchyma. 
The following experiments have been undertaken for the purpose 
of studying the nature of this damage and of verifying Strassmann’s 
observations: 

2 Miinch. med. Woch., 1911, No. 5 

} Folia Urologica, February, 1914, viii, 393. 

4 Trans. Amer. Urolog. Assoc., 1913, vii, 36. 

’ Mason, Jour. Amer. Med. Assoc., March 14, 1914, lxii, 839, has brought the 


bibliography up to date. 
6 Genito-urinary Section, Amer. Med. Assoc., 1914. 
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EXPERIMENT |. The upper part of the ureter and the kidney 
of a dog were exposed through an abdominal incision. One c.c. 
of 10 per cent. collargol solution was then injected into the pelvis. 
This amount of fluid seemed to distend the pelvis without putting 
it under tension. The needle was immediately withdrawn and the 
kidney removed. 

The kidney was hardened and stained in the usual manner. 
Externally it did not appear congested and no collargol was seen 
under the capsule or in the cellular tissue about the pelvis. 

On section the pelvis was seen to be lightly stained with collargol 
and a few minute black spots could be seen in the cortex. 

Microscopically the pelvis showed a coating of collargol. The 
parenchyma was almost entirely normal, but traces of collargol were 
found, apparently in lymph spaces, near the periphery of the cortex. 
There was no trace of collargol found in the tubules, the glomeruli, 
or the bloodvessels of the pelvis or parenchyma. 

EXPERIMENT 2. The opposite kidney of the same dog was 
simultaneously exposed and injected in the same manner, with the 
exception that the pelvis was kept distended for fifteen minutes. 
The kidney was then removed and the dog killed before he recovered 
from the anesthetic. 

The gross appearance of this kidney was the same as that of the 
first experiment, with the exception that the pelvis was more 
deeply stained and the parenchyma showed many black spots, 
while the veins outside of the kidney were somewhat distended. 

Microscopically the pelvic was coated with collargol, which was 
also found in considerable quantity in the bloodvessels adjacent 
to the pelvis and to a less degree in the vessels and lymph spaces 
within the parenchyma. There were distinct but slight traces of 
collargol in the glomeruli, and either in the epithelia or in the 
lumina of the tubules. 

EXPERIMENT 3. The dog used for this and the following experi- 
ment was considerably larger than the one previously employed. 
Accordingly 2 ¢.c. were injected to produce an approximately 
corresponding degree of distention of the pelvis. A 2 per cent. 
solution of collargol was employed. The pressure was immediately 
released and the dog killed twenty-four hours later. 

The kidney was markedly congested and there was hemorrhage 
into the cellular tissue about the pelvis within the hilum; but no 
trace of collargol was found on inspection, either in the pelvis or 
in parenchyma. 

The microscope revealed acute congestion of the kidney, with 
considerable dilatation of the vessels and parenchymatous hemor- 
rhages; but no collargol in the pelvis, the vessels, or the glomeruli 
and only a very few faint traces of collargol in the tubules. 

EXPERIMENT 4. The opposite kidney of the same dog was 
injected in like manner, but the distention was maintained for 
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fifteen minutes. This kidney was removed with its fellow twenty- 
four hours later. 

The gross external appearance was similar to that of the preceding 
experiment, with the exception that the veins running over the 
kidney were more congested, the kidney rather browner. 

Section revealed a black staining of the surface of the pelvis 
and black infiltration of the cellular tissue about the pelvis. Many 
small black spots were also visible throughout the parenchyma. 

Microscopically the kidney showed a congestion somewhat less 
intense than that found in Experiment 3 and a collargol distribution 
similar to, but more marked than, that of Experiment 2. 

The collargol in the parenchyma, while still showing marked 
affiliation for the bloodvessels, was also seen (and in rather greater 
quantity than in Experiment 2) in the glomeruli, and distinctly 
both in the epithelia and in the lumina of the tubules. 

From these experiments, few though they be, we derive the follow- 
ing conclusions: 

1. Momentary gentle distention of the normal pelvis of the 
kidney doubtless causes no more damage than a congestion of the 
organ (Experiments | and 3), which congestion is doubtless of brief 
duration. 

2. But if the distention persists for a few minutes the injected 
fluid is absorbed into the bloodvessels and lymph spaces about the 
kidney pelvis. 

3. Although, like Strassmann, we have been unable to detect 
any collargol forced into the collectiong tubules; 

4. Nevertheless, we have found collargol in the glomeruli and in 
the convoluted tubules. 

5. But inasmuch as there was much less collargol within the 
glomeruli and tubules than in the lymph spaces and vessels. 

6. We conclude that the appearance of the collargol within the 
glomeruli and tubules is a secretory phenomenon. 

SECONDARY OR LATE INFILTRATION. Such are the immediate 
results of slight distention of the normal kidney pelvis. But a case 
reported by von Hoffmann introduces a new point, for in this 
case death resulted from rupture of the pelvis, although at the 
time of collargol injection the patient had not the least pain in the 
kidney. The pain came on for the first time twenty minutes after 
the examination. 

The history of this case is, briefly, as follows: The patient was 
fifteen vears of age, and had had digestive symptoms for five years 
and colics in the left loin for a year and a half. There was an 
intermittent tumor in the left loin. Infected intermittent hydro- 
nephrosis was diagnosed. Ureter catheterization revealed a marked 
delay in indigo-carmine secretion from the left kidney and pus from 
this side. A 5 per cent. solution of collargol was injected slowly 
through the ureter catheter until it regurgitated into the bladder. 
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The catheter was left in place for ten minutes after injection, during 
which time a considerable amount of collargol issued from it, and 
the patient felt no pain in his side, but complained of a good deal 
of bladder pain. Half an hour later he had severe left renal colic 
and vomited. Four days later he died, the pains having continued 
and grown more severe, the pulse being rapid, the tongue dry, 
the temperature low. Postmortem examination revealed hydro- 
nephrosis of the left kidney, pyelonephritis, abscess in the paren- 
chyma, infiltration of the parenchyma with collargol, and a ruptured 
pelvis which had caused death. 

Since the patient did not have any pain in the kidney at the 
time of the injection, the infiltration of the kidney parenchyma 
as well as the death of the patient were due to obstruction of the 
ureter subsequent to catheterization. The excretion of urine into 
the hydronephrotic sac was doubtless the cause of pain, infiltration, 
rupture, and death. 

We shall now report a personal observation: The patient, an 
Italian laborer, aged seventeen years, entered St. Vincent’s Hospital 
in October, 1913. Apart from the common diseases of childhood 
he gave no history of any significance, excepting that of his present 
malady. This consisted in attacks of severe pain in the left loin, 
radiating downward toward the groin. These pains first began in 
1910, following a severe lifting strain. They varied in frequency, 
duration, and severity; but were usually very intense, lasting about 
two days, and occurring about six times a year. He had never 
noticed any disturbance of urination or the passage of stone or 
blood in the urine. The attacks were not accompanied by any 
recognized fever, but were associated with nausea. He entered the 
hospital with no definite diagnosis, his physician even asserting that 
the left kidney could not be felt. But careful examination of the 
left loin revealed an obscure general thickening of the loin without 
any definite outline, tenderness, or muscular rigidity. This was 
assumed to be a large, empty, hydronephrotic sac. Urinalysis 
revealed an adequate output of urea; a few pus cells, a trace of 
albumin (and clumps of bacilli that were acid fast when decolorized 
for a brief period). 

October 27. Cystoscopy showed a normal bladder and norma! 
ureter orifices. Ureter catheters passed readily to the kidney 
pelvis on the right side, but only 10 cm. up the left ureter. From 
this left side a gush of some 20 to 30 c.c. of urine was immediately 
obtained, as though from a dilated ureter. The urine obtained 
from the right side showed 2.8 per cent. urea and no pus. That from 
the left side showed 1.2 per cent. urea and a few pus cells. Phenol- 
sulphonephthalein came down strongly from the right side and 
very faintly from the left (but the precise data of this have un- 
fortunately been lost). 

Fifteen c.c. of 25 per cent. cargentos were injected into the left 
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ureter. Radiographs were then taken; those of the left loin failing 
to show the kidney or any trace of the injected fluid; those of the 
bony pelvis showing the left ureter filled with cargentos up to the 
pelvic brim and enormously dilated. 

The patient complained of no unusual pain from the cystoscopy 
and felt no pain in the loin either during the injection or subsequent 
to it. 

In the two days that intervened between the injection of the left 
ureter and the removal of the kidney the temperature rose to 101°, 
and the left kidney became distinctly distended and notably 
sensitive; but still the patient had no spontaneous pain whatever 
in the left side. 

October 29. Although there was still grave doubt as to the 
presence of real tubercle bacilli, it was evident that the kidney 
would have to be removed, whether tuberculous or not, since the 
organ itself was evidently almost entirely destroyed and the ureteral 
obstruction was near the lower end of the ureter. Accordingly 
nephrectomy was performed. 

The kidney was very large and the adhesions about the vessels 
so dense that it was deemed prudent to leave clamps on them. The 
operation was concluded in forty-five minutes. 

The postoperative history was uneventful. The clamps were 
removed on the third day. The patient left the hospital on the 
fifteenth day with his loin healed. 

To my great surprise the kidney showed the typical lesions of 
injection infiltration (Fig. 1). Indeed the capsule was stained with 
the injected fluid over an unusually large area. Section revealed 
the familiar gross lesions and a greatly dilated pelvis containing a 
brownish dilute solution of cargentos. 

Microscopic section of the kidney revealed ulceration of the 
pelvis and extensive areas of suppuration and sclerosis in the 
parenchyma, while the remaining tubules and glomeruli showed 
the familiar lesions of suppuration and dilatation. The cargentos 
were found distributed irregularly throughout the kidney. There 
were many infiltrated areas containing granular black deposit. 
Many glomeruli contained back granules in considerable quantity, 
and here and there the tubules were filled with black deposit. ‘These 
lesions do not differ from those that have been described in similar 
specimens. 

This case illustrates much more clearly the point suggested by 
the case of von Hoffmann, for our patient had no pain at any time. 
Yet the ureter was evidently completely blocked as a result of 
the injection, the kidney gradually filled, and the patient would 
have had a renal colic if operation had not been promptly per- 
formed. Yet meanwhile, without any colic, and with pressure of 
urinary secretion only strong enough to distend the kidney moder- 
ately, the classical infiltration took place. This is, therefore, an 
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example of what might be called secondary infiltration of the 
kidney parenchyma subsequent to injection, in constrast to primary 
infiltration at the time of injection. 


Fig. 1.—Infected hydronephrosis, showing the distribution of collargol in glomeruli 
and tubules, and the association of collargol with areas of hemorrhage and necrosis 
(human). 


That there is a primary infiltration at the time of the injection, 
and caused by too forceful dilatation, we cannot doubt. It has been 
illustrated in many cases, notably by the case of Zachrisson. This 
patient received an injection of 14 ¢.c. of collargol into a normal 
pelvis of the kidney, and the roentgen-ray, taken immediately 
thereafter, showed a pyramidal shadow of collargol radiating into 
the parenchyma of the kidney. 

After five days of pain and fourteen days of fever he recovered. 
The opposite kidney was subsequently removed and a year there- 
after the urine showed nothing abnormal excepting a few casts. 
Postmortem examination of Smith’s patient revealed a similar 
condition. 

These cases illustrate the fact that immediate infiltration can 
take place. Yet secondary infiltration is perhaps more common 
than has been supposed. Primary infiltration is certainly painful 
and must doubtless result in considerable destruction of kidney 
tissue; but so long as focal suppuration does not follow and the 
ureter remains open the patient may be expected to recover. 
Indeed, Smith's is the only recorded immediate death. 
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Secondary infiltration is obviously a far more serious accident. 
If the kidney is not promptly drained or removed the ureter may 
remain closed and the pelvis rupture, as in von Hoffmann’s case. 
Whenever an injection is made into the pelvis in a case of renal 
retention the patient must, therefore, be kept under close observa- 
tion and promptly operated upon if symptoms of acute renal reten- 
tion or infection supervene. Thus will the real danger of pyelog- 
raphy be guarded against. 

How does the injected fluid enter the parenchyma in these cases 
of secondary infiltration? Why does secondary infiltration occur? 
If the injected collargol may be forced up to the capsule under 
no other force than that of the urine secretion itself we must con- 
clude that a similar condition of infiltration of the kidney paren- 
chyma with urine must occur in many, if not in all, cases of severe 
renal colic. Does such an infiltration occur? And if so, is it an 
element in the etiology of hydronephrosis? Furthermore it is 
interesting to inquire whether the pathological picture presented 
by a kidney subjected only to primary renal infiltration differs 
from that of a kidney subjected only to secondary renal infiltration? 

Although we cannot pretend to answer these questions with any 
degree of thoroughness, we have performed some experiments 
on dogs which throw an interesting light upon them. 

EXPERIMENT 5. The whole length of the ureter of a dog was 
exposed through an abdominal incision and 3 mgs. of 2 per cent. 
collargol were injected into the lower end of the ureter. The black 
fluid could be plainly seen ascending the ureter. As soon as it 
reached the pelvis, and before any dilatation of the pelvis occurred, 
the injection was stopped and the ureter tightly ligated with silk 
just above the point of injection. The abdominal wound was then 
closed and the kidney removed twenty-four hours later. This 
kidney showed exactly the same changes as that of Experiment 4, 
with the exception that grossly a considerable amount of collargol 
showed beneath the capsule. On the other hand, microscopically, 
this kidney showed rather less collargol in the glomeruli than did 
kidney 4. 

The object of this experiment was to simulate, as closely as 
possible, a secondary retention. The pelvis of the kidney was 
certainly not in the least distended at the time of the injection, but 
the collargol was left in the ureter so as to show the effect of the 
kidney secretion in producing auto-infiltration. The fact that the 
pathological changes produced were quite the same as those of 
experimental primary retention, suggests that in normal kidneys, 
at least, secondary as well as primary collargol infiltration is a 
vascular and lymphatic absorption, and that the collargol seen in 
the glomeruli and tubules is simply being excreted. 

In order to confirm this impression the following experiment 
was performed: 
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EXPERIMENT 6. The whole left ureter of a dog was exposed, 
as in the preceding experiment, and 0.25 c.c. of a 10 per cent. 
collargol solution injected into its lower end, while the upper end 
was compressed in order to make certain that no collargol whatever 
entered the pelvis of the kidney. Pressure was immediately released 
from above and the lower end of the ureter ligated. Seventy-two 
hours later the dog was killed and both kidneys removed. 

The injected left kidney was moderately congested and slightly 
larger than its fellow. Stained areas of parenchyma could be seen 
through the capsule. On section the pelvis was found dilated and 
filled with a muddy fluid, while minute black spots were visible 
throughout the parenchyma. 


Fic. 2.—Collargol in vessels and in and between tubules, associated with areas of 
hemorrhage and infiltration (dog). 


On microscopic section the most striking characteristic was the 
association of collargol and blood, both within the vessels and in 
many small hemorrhages scattered throughout the parenchyma. 

Many convoluted tubules of the cortex and many straight tubules 
of the medulla showed collargol stained epithelia. About such 
tubules there were hemorrhages containing collargol (Fig. 2). 
Collargol was found free in the lumina of some straight tubules 
and also in some of the glomeruli. 

The uninjected right kidney showed some congestion, but less 
than the left. No collargol was visible upon its surface, but section 
revealed numerous minute black spots in the cortex. 
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The microscope revealed much less collargol than in the injected 
kidney. The collargol was found exclusively in the vessels and the 
glomeruli. The latter contained much more collargol than did the 
glomeruli of the injected kidney. 

This experiment thus afforded ample experimental confirmation 
of vascular absorption (left kidney) ‘and glomerular excretion 
(right kidney). 

Our next effort was to perform a similar injection upon a hydro- 
nephrotic kidney. 

EXPERIMENT 7. Accordingly the left ureter of a dog was tied 
off with silk just above the bladder. (The parietal wound became 
infected, but this did not interfere with the result). One week 
later the kidney was exposed and found hydronephrotic. The 
dilated left ureter was punctured, 10 c.c. of urine were permitted 
to escape, and 3 c.c. of a 10 per cent. collargol solution injected, 
leaving the kidney distinctly less distended than it had been in the 
first place. The ureter was again ligatured and the wound closed. 
Forty-eight hours later the dog was killed and both kidneys re- 
moved. 

The injected left kidney was markedly dilated and its surface 
studded with small raised areas of suppuration. The surface of the 
lower pole, the upper end of the ureter and the fatty tissue about 
the hilum were stained a deep black; and small black areas were 
seen beneath the capsule in other parts of the kidney. On section 
a large quantity of muddy fluid escaped from the distended pelvis, 
and the parenchyma showed many small black spots. 

Microscopically this kidney showed so much suppuration that 
very little normal kidney tissue remained. But throughout the 
section the blood, whether extravated or within the vessels, was 
almost everywhere mingled with collargol. In the medulla streaks 
of hemorrhage and collargol paralleled each other in the general 
direction of the collecting tubules (Fig. 3). 

The opposite (right) kidney showed no collargol upon its surface, 
but section revealed many black spots in the cortex. The micro- 
scope revealed collargol in the cortical bloodvessels, and in the 
glomeruli as well (Fig. 4). No collargol was found in the tubules 
or anywhere in the medulla. 

These experiments appear to justify the following additional 
conclusions: 

7. In actual practice we have to consider a secondary infiltration 
due to renal retention following the examination. 

8. This secondary distention is of far greater importance than 
the primary retention at the time of injection. 

9. Secondary retention is the cause of most of the deaths that 
have been reported from pyelography. 

10. The cause of infiltration in these cases is ureteral obstruction. 
Hence it may occur when there has Leen no primary distention. 
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11. Alarming symptoms following pyelography are to be relieved 
by immediate drainage of the kidney or nephrectomy. 


Fic. 3.—Infected hydronephrosis, showing collargol in glomerulus, and associated 
with an area of hemorrhage and infiltration both inside and outside the straight 
tubules (dog). 


Fic. 4.—Lesions due to excretion of collargol in kidney opposite one injected. 
Many glomeruli contained collargol (dog). 
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12. The presence of collargol in the kidney parenchyma, as shown 
by radiograph or by operation, should not be a cause of appre- 
hension, though it shows that the injection has been made with 
too much force. 

13. The collargol may enter the general circulation and be dis- 
tributed to the other kidney and elsewhere, in some instances at 
least, and yet no great harm result. 


THE RESULTS AND INTERPRETATION OF THE WASSER- 
MANN TEST:! 


By F. Cratc, M.D., 


CAPTAIN MEDICAL CORPS, U. 8. ARMY. 


(From the Department Laboratory, Central Department, U. S. Army, Fort 
Leavenworth, Kansas). 


In the present paper I shall give a summary of the present 
status of the Wassermann test in the diagnosis and as a control 
of the treatment of syphilis together with some data of practical 
value derived from personal experience with the test. The statis- 
tical portion of the paper is based upon over 18,000 tests personally 
performed by me, partly at the laboratory of the Army Medical 
School, Washington, D. C., and partly at this laboratory during 
the past five years. 

It has now been over eight years since Wassermann, Neisser, 
and Bruck? published their description of what is now generally 
known as the Wassermann test, and during this time the test has 
been given a thorough trial in all parts of the world, with the 
result that the consensus of opinion is that, all in all, it is the most 
valuable aid that we possess in the diagnosis of syphilis. Certainly, 
my own experience has convinced me that, when properly per- 
formed, this test is of inestimable value not only in the diagnosis 
of the disease, but as a control of the efficiency of treatment. A 
positive reaction with the Wassermann test is the most delicate 
and persistent of all of the symptoms of syphilis, and it is irrational 
to consider a patient as cured of the disease so long as either the 
blood or cerebrospinal fluid react positively. The theory, advo- 
cated by a few authors, that a positive Wassermann reaction is 
merely an evidence of past syphilitic infection, has been proved 
to be erroneous, and it is now generally admitted that a positive 
reaction, if persistent, means the presence somewhere in the body 

1 Published with permission of the Surgeon-General, U. S. Army. 


? Wassermann, Neisser and Bruck. Eine serodiagnostische Reaktion bei Syphilis 
Deut. med. Wochenschr., 1906, xxxii, p. 745. 
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of living spirochetes. Indeed, one may go still further, as proved 
by the so-called provocative Wassermann test, and state that 
even an evanescent positive result, if obtained after the adminis- 
tration of salvarsan or neo-salvarsan, proves the existence of 
syphilis. 

However, valuable as the Wassermann test is in the diag- 
nosis and as a control of the treatment of syphilis, it must 
be admitted that great harm has been done by the reports of 
inexperienced workers, and that the results obtained by such 
workers have made many practitioners skeptical regarding the 
accuracy of the test. It is most unfortunate that in some labora- 
tories the Wassermann test has been entrusted to poorly trained 
assistants instead of to a skilled serologist, and this has led to 
unfortunate mistakes and to the reaction being regarded with 
suspicion by a not inconsiderable proportion of the medical pro- 
fession. While this is true, the fact remains that the test, when 
accurately performed, is hardly equalled in practical value by any 
other diagnostic method. 

As our knowledge of the reaction has increased we have learned 
that great variations occur in the amount of the substance or 
substances in the blood that cause a positive result, and that a 
single negative result is absolutely useless in excluding syphilis 
in a suspected individual. We have also learned that certain 
organic and inorganic substances may markedly influence the 
results obtained, and that, as the test is essentially a quantitative 
one, certain definite amounts of serum or cerebrospinal fluid must 
be tested, and the utmost care must be used in titrating each 
reagent and in performing the test. It is thus evident that the 
Wassermann reaction is only of value if reported upon by a trained 
serologist, and only such reports should be considered in estimating 
its accuracy and value. The test should never be made by one 
not thoroughly acquainted with all of the factors so far discovered 
that influence the result, and the profession should frown upon 
the tendency, which is only too well known, of submitting blood 
for this very technical test to laboratories of doubtful standing 
because of financial considerations. In every large city arrange- 
ments should be made to have this test performed for those too 
poor to pay for it by the labortory of the Board of Health, and 
in such laboratories this work should only be entrusted to those 
thoroughly trained in the technique of the test. 

TecuNnIQue. I shall not discuss the various modifications of 
the Wassermann test at present in general use, except to state 
that I believe that any of the well-recognized methods, if per- 
formed by a thoroughly trained serologist who has had a wide 
experience in the particular method he employs, will give approxi- 
mately as good results as any other method. I have never seen 
anything to lead me to believe that the results obtained with 
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the original Wassermann method are superior to those obtained 
with other well-recognized methods, as claimed by the most en- 
thusiastic of Wassermann’s followers, and I am firmly of the 
opinion that really positive results are obtained as often with one 
method as with another, provided those using the various methods 
are skilled in their use. 

The technique that I have employed is essentially that recom- 
mended by Wassermann, except that a human hemolytic system 
is employed instead of the sheep system. An alcoholic extract 
of fetal syphilitic liver has been used as the antigen, and during 
the past two years I have also employed a cholesterinized alcohol 
extract of normal human heart, each specimen being tested, if 
possible, with both antigens. It may be stated that very little 
variation has been observed in the results with the two antigens, 
and I am of the opinion that cholesterinized extracts are just as 
valuable as antigens as are extracts of fetal syphilitic liver, while 
the ease with which they may be obtained has removed one of 
the most serious obstacles to the general use of the Wassermann 
test. 

THE SPECIFICITY OF THE WASSERMANN Test. At the present 
time it may be stated that there are certain diseases which have 
been found to give a positive reaction in a certain proportion of 
cases, with the Wassermann test, and which are not of syphilitic 
nature. As our knowledge of technique and the factors influencing 
the result of this test has advanced, the number of positive reac- 
tions in disease other than syphilis have steadily decreased, until 
it is now known that the only diseases that give a positive result 
with any regularity, other than syphilis, are yaws, relapsing fever, 
leprosy, and the febrile stage of certain malarial infections. Posi- 
tive results are rarely observed in other conditions, but only in 
isolated instances and a syphilitic infection in most instances, 
can not be excluded. It is certainly true that a large percentage 
of positive results in non-syphilitic conditions is proof positive of 
poor technique in the application of the test or of a wrong inter- 
pretation of the results obtained. 

In my own experience I have obtained 11 positive reactions 
among 2643 individuals suffering from diseases other than syphilis, 
or a little over 0.4 per cent. In 4 of these cases the diagnosis was 
malarial fever and the blood was tested during the febrile stage, 
when a practically positive result was obtained, becoming negative 
on the disappearance of the fever. Of the other cases, 3 were 
diagnosed as tuberculosis, in 1 the diagnosis was undetermined, 
and in 3 the diagnosis was pityriasis rosea. In the latter cases the 
reaction obtained was only a plus one (50 per cent. of hemolysis 
occurred) and in two of the tuberculosis cases a history of syphilitic 
infection was afterward obtained, while all three recovered under 
antisyphilitic treatment. When it is remembered that among 
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the 2643 individuals tested there occurred a large number of both 
acute and chronic infections, as well as functional and organic 
diseases of various kinds, the small percentage of positive results 
in non-syphilitic conditions (0.4 per cent.) speaks eloquently in 
favor of the specificity of the Wassermann test. 

Tue PERCENTAGE OF PosITIVE REACTIONS IN THE VARIOUS STAGES 
OF SYPHILIS. An important question, from the stand-point of the 
practitioner, is the percentage of positive results that may be 
expected in the various stages of syphilis. If one studies carefully 
the results obtained by various observers it will be noted that 
there is a remarkable agreement between them which speaks well 
for the accuracy of the test in the hands of different individuals. 
I have kept a careful record of the positive results obtained by 
myself in the various stages of the disease, and have found that 
the percentage of positives has practically remained the same 
during the past three years, or since enough cases have been tested 
to allow of reliable conclusions being drawn. It is believed, there- 
fore, that.the following table embracing the results obtained in 
testing 4658 cases of syphilis gives an accurate idea of what may 
be expected of this test in the various stages of the disease, and 
it agrees practically with similar tables published by other observers: 


TaBLe I.—ReEsvuLT OF THE WASSERMANN TeEsT IN 4658 Cases or SyPuiLis. 

Per cent. 

Stage. Total cases. Positive. Negative. positive. 
908 813 
Secondary 1889 1817 
638 558 
Latent 1173 790 
Congenital . . . . 28 25 
Parasyphilis . . . . 22 15 


Totals 4658 4018 


In considering this table it should be remembered that only 
one test was made in practically all of the negative cases, and it 
is undoubtedly true that had repeated tests been made in all, the 
percentages of positive reactions would have been increased in 
every stage of the disease. However, it will be noted that if only 
one test be made in each case we must expect 10 per cent. of nega- 
tive results in primary cases; about 4 per cent. in secondary cases; 
13 per cent. in tertiary cases; and 33 per cent. in latent cases. 
The figures given for congenital and parasyphilitic infections are 
valueless, owing to the small number of cases tested. In secondary 
cases tested more than once I have found that the reaction was 
eventually positive in 100 per cent. of the cases, but I do not believe 
that this result is ever obtained if only one test be made, as one 
would infer from the reports of some authorities. 

Date oF APPEARANCE OF THE WASSERMANN REACTION. It is 
often stated in the literature that the Wassermann test is of little 
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value in the primary stage of syphilis, because it becomes positive 
in so few cases before the onset of secondary symptoms, and this 
impression has led to the neglect of its use during this stage by 
numerous practitioners. My experience has been the reverse, 
for, as will be seen by the table, practically 90 per cent. of the cases 
tested by me during this stage of the disease gave a positive 
result. The following table gives the date of the appearance of 
the reaction in weeks after the appearance of the initial lesion: 


TasBLe II.—Dare or APPEARANCE, IN WEEKS, OF THE WASSERMANN REACTION 
In 575 Cases OF SyYPHILIs. 
Week after appearance mY ; Per cent 
of chancre. Total cases. Positive. Negative. positive 
First week 76 26 50 
Second week. . . . 149 86 63 
Third week . .. . 151 102 49 
Fourth week. . . 159 121 38 
Fifth week . . . . 40 32 


A consideration of the table demonstrates that 34 per cent. of 
primary cases gave a positive reaction by the end of the first week 
after the appearance of the chancre; over 57 per cent. by the end 
of the second week; 67 per cent. by the end of the third week; 
76 per cent. by the end of the fourth week, and 80 per cent. by 
the end of the fifth week. These figures prove conclusively the 
great value of the Wassermann test during the primary stage 
of syphilis, and while the demonstration of Spirocheta pallida by 
the dark field microscope is the simplest and quickest way of 
diagnosing syphilis during this stage of the disease, it is often im- 
possible to make such an examination, and in such instances the 
Wassermann test should always be performed. 

It is important to bear in mind that a negative Wassermann 
test upon the first, second, or third week after the appearance of 
a suspicious lesion is no proof that it is not due to syphilis, for the 
time of the appearance of a positive reaction varies all the way from 
a few days after the appearance of a lesion to two months, so that 
the test should be repeated at frequent intervals before regarding 
the case as non-syphilitic. Here, as in every other stage of the 
disease, a single negative result is of no value in excluding syphilis. 

Factors INFLUENCING THE RESULT OF THE Test. There are 
several known factors that markedly influence the result of the 
Wassermann test, the most important being the variation in the 
amount of complement-inhibiting substances in the patient’s 
blood serum; the ingestion of alcohol; the growth of various 
bacteria in the blood serum; and the amount of serum tested. 
These factors will be considered separately. 

1. The Variation in the Amount of Complement Inhibiting Sub- 
stances. Until quite recently it has been generally considered 
that the strength of the Wassermann reaction varied but little, 
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in the same serum, from day to day, but I have shown that the 
blood serum of undoubted syphilitics may, in the absence of 
specific treatment, give a negative reaction during certain intervals, 
although previous and subsequent tests are positive. My obser- 
rations regarding this fact were published in 1914,3 and were. 
stimulated by the fact that in practice I had noted cases in which 
the blood serum gave contradictory results within a short period 
of time. Thus I had observed cases in which the reaction varied 
from a positive one to a plus-minus or negative one within intervals 
of a few days, the patients in the meantime having received no 
treatment. While such observations are not numerous in practice, 
their undoubted occurrence caused an investigation of the pheno- 
menon, and for this purpose I selected ten prisoners at the United 
States Military Prison at Fort Leavenworth—two in the primary 
stage of syphilis, four in the secondary stage, and four in the latent 
stage of the disease. These men were under the most strict disci- 
pline, upon a routine diet, and the question of the possible influence 
of alcohol upon the result of the test could be absolutely excluded. 
The ordinary technique was used in the performance of the test 
and samples of blood were collected and tested each day from 
ach of the prisoners. The results demonstrated that the titration 
of daily specimens of blood serum during each stage of the disease 
showed great variations in the strength of the reaction, and that 
these variations occurred without reference to treatment, as none 
of the prisoners were undergoing treatment. The experiments 
demonstrated that this normal variation in the strength of the 
Wassermann reaction must be carefully considered in using the 
test in the diagnosis or as a control of the treatment of syphilis. 
The following tables selected from those published in the contribu- 
tion already referred to will serve to show the variations occurring 
in the strength of the reaction from day to day. It should be 
stated that a double-plus (+ +) indicates a positive reaction, there 
being absolute inhibition of hemolysis; a plus (+) a doubtful 
reaction; a plus-minus (+—) a doubtful reaction; and a minus 
sign (—) a negative reaction in the accompanying tables. The 
amount of serum general!y used in the system I employ is 0.08 c.c. 

Briefly summarized, this investigation demonstrated that in 
one case of primary syphilis a plus or doubtful reaction was ob- 
tained on three of seven days, the reaction on four days being double 
plus, or positive; in another primary case a plus or doubtful reac- 
tion was obtained on two of seven days, a positive reaction being 
obtained on five days. In one case of secondary syphilis a negative 
reaction was obtained on one day, a plus-minus on one day, a 
plus on three days, and a positive or double-plus reaction on only 
two days; in another secondary case a plus or doubtful reaction 


3 Craig, Chas. F. Variations in the Strength of the Wassermann Reaction in 
Untreated Syphilitic Infections. Jour. Amer. Med. Assoc., 1914, Ixii, p. 1232. 
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In two secondary cases a 


positive result was obtained upon every day of the week during 
which the serum was tested. 


TaBLe III.—Resvtr or TirraTIon OF BLoop-sERUM IN CasE I (Primary). 


November 
November 
November 
November 


Amount of blood-serum, C 


Date of test 


0.02 0.04 0.06 0.08 


i9 . 
20 
21 


99 


C Control, C.C 


November 23 
November 24 
November 25 


TasBLe I[V.—ReEsvu_t oF TITRATION OF BLOOD-SERUM IN CASE V (SECONDARY 


Amount of blood-serum, C.C Control, C.C 
Date of test. 
0.04 0.06 


0.02 0.08 


24 
25 
26 
28 
29 


30 


‘ember 
‘ember 
“ember 
“ember 
“ember 
“ember 
»mber 


TABLE V.—ReEsuLT oF TITRATION OF BLoop-serum IN Case VII (Latent 


Amount of blood-serum C 
Date of test 
0.02 0.04 0.06 0.08 
19 
20 
1 


rember 
December 
December 
December 
December 23 
December 24 
December 25 


9 


Of the latent cases, one gave a plus-minus reaction on two days 
and a plus reaction on four days of the week, a positive reaction 
being obtained on only one day; another gave a negative reaction 
on one day, a plus-minus on another, and a plus reaction on three 
days; the third latent case gave a plus or doubtful reaction on 
three of seven days; while the fourth case gave a doubtful reac- 
tion on all but one day of the week. All of these cases subsequently 
gave positive reactions repeatedly, and were treated. 

These observations indicate that whatever are the substances 


0.1 0.1 
t- | +- + + + 
) 
De — + 
Dei + t rt 
Control, C.¢ 
0.1 0.1 
t 
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in syphilitic serum that produce complement inhibition they must 
be present in a certain amount before a positive Wassermann 
reaction can be obtained, and that the amount varies greatly in 
such sera from day to day even in untreated infections. From a 
practical stand-point it is immaterial how these substances are 
produced, the important fact being that in untreated syphilitic 
infections the result of the Wassermann test may vary all the way 
from a positive to a negative within a short period of time, and 
with the usual amounts of blood serum used in the test. The 
observations also demonstrate how utterly useless is a single nega- 
tive reaction in eliminating syphilis in a suspected individual, for 
in several of the cases tested a negative or a practically negative 
result was obtained on certain days, although the patients were 
suffering from undoubted syphilis, and blood serum from the 
same individuals had previously given a positive result and again 
became positive within a day or two. It is thus evident that when 
a negative result is obtained with this test it should be repeated, 
whenever there is any suspicion of syphilis, for several times before 
the patient can be considered free from infection. 

It is but just to call attention to the significance of these obser- 
vations in explaining the discrepancies between Wassermann reports 
from different laboratories where the blood was examined. at dif- 
ferent times, and where a positive result may have been reported 
from one laboratory and a doubtful or negative from another. 
The literature is full of such instances, and they are generally 
quoted for the purpose of throwing discredit upon the Wassermann 
test, whereas many of them can undoubtedly be explained by the 
normal variations in the amount of complement inhibiting substance 
or substances in the blood serum collected at varying periods of 
time. 

THe INFLUENCE OF THE INGESTION OF ALCoHoL. In 1911, 
Captain Nichols and myself* published our observations regarding 
the effect of the ingestion of considerable quantities of alcohol 
upon the result of the Wassermann test, and these observations 
have since been confirmed by numerous observers. We found that 
the ingestion of alcohol in the form of beer or whisky, as well as 
alone, and in amounts varying from 180 to 240 ¢.c. of whisky, 90 
c.c. of 95 per cent. alcohol, and 700 c.c. of Munich beer, was capable 
of rendering a positive Wassermann reaction negative, and that 
the reaction remained negative for several hours after the last dose 
of the alcoholic liquor, and, in one case, as long as three days. In 
3 of the 9 cases experimented upon the reaction remained negative 
for twenty-four hours after the last dose of the alcoholic liquor. 

In all of the patients tested the Wassermann reaction was double- 


4 Craig, Chas. F. and Nichols, Henry J. The Effect of the Ingestion of Alcohol 
on the Result of the Complement fixation Test in Syphilis. Jour. Amer. Med. Assoc., 
1911, lvii, p. 474. 
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plus before the administration of alcohol, that is, there was absolute 
inhibition of hemolysis, while a few hours after the administration 
of the alcohol the reaction became negative. If so marked a change 
in the reaction occurred in cases giving a double-plus reaction it is 
evident that in cases giving a plus or doubtful reaction, so often 
noted in the early primary and in latent syphilitic infections, the 
same result would be obtained in a far greater proportion of in- 
stances. 

These observations, therefore, are of great practical importance, 
as they demonstrate that no dependence can be placed in a nega- 
tive Wassermann reaction in individuals who have, within twenty- 
four hours of the collection of the blood, ingested considerable 
amounts of alcoholic liquors. It is also probable that the ingestion 
of alcohol in much smaller quantities would so weaken a positive 
reaction that cases that should react thus will give a doubtful 
reaction. Therefore a careful inquiry should always be made before 
the collection of blood for a Wassermann test as to the recent use 
of alcohol, and if the patients admit its use in any quantity within 
twenty-four hours they should be instructed to discontinue its use 
and report at a later date for the test. 

Tue GrowrH oF Various BACTERIA IN THE BLoop Serum. In 
1911 I called attention® to the fact that if certain species of bacteria 
are allowed to develop in the blood serum to be tested a negative 
serum may give a positive result, due to the production of a sub- 
stance or substances in the serum that inhibit the action of comple- 
ment in the presence of the antigens used in the Wassermann test. 
While normal sera, when sterile, were never found to give positive 
reactions even when kept at room temperature for as long as a 
month, provided they were inactivated by heating at 56° C. for 
one-half hour before testing, it was found that normal sera con- 
taminated with such common organisms as streptococci and staphy- 
lococci might give a positive reaction, provided the sera were kept 
at a temperature or 37° C. for twenty-four hours or longer. It 
was also determined that not every strain of a certain bacterial 
species produced a positive reaction: thus while two strains of 
S. aureus produced a positive reaction a third strain of the same 
species remained negative in this respect. 

The fact that under certain conditions such common bacteria as 
streptococci and staphylococci when growing in normal human blood 
serum may give rise to a positive Wassermann reaction, is of great 
practical importance, and indicates that the blood to be used for 
this purpose should always be collected with aseptic precautions. 
Whenever the blood serum is to be kept for more than twenty-four 
hours before it is tested it is absolutely necessary, if one desires to 


5’ Craig, Chas. F. The Relation of Certain Bacteria to Non-specific Reactions 
with the Complement-fixation Test for Lues. Jour. Exper. Med., 1911, xiii, p. 521. 
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avoid false reactions, that strict asepsis be used in the collection of 
the blood, as otherwise bacteria may contaminate it which may 
give rise to a positive reaction. Fortunately, contaminated sera 
are usually easily detected, as they appear cloudy and have a 
disagreeable odor. 

THe Amount or BLoop Serum TeEstep. From the tables 
already given, illustrating the variation in the strength of the 
Wassermann reaction, from day to day, it is obvious that the 
amount of serum tested is of vital importance if one desires to 
obtain accurate results with the test. In the experiments demon- 
strating variations in the strength of the reaction it was found that 
only those cases presenting the most marked symptoms of syphilis 
gave a positive reaction with the smallest amount of serum used, 
i. e., 0.02 c.c., while the percentage of positive results in every case 
increased with the increase in the amount of serum tested until the 
best results were obtained when 0.1 c¢.c. of the serum was used. 
An amount of serum larger than this could not be used with the 
methods I employ, because in rare instances a positive result will 
be obtained with a normal serum. It follows, therefore, that 
the largest percentage of positive results will be obtained if the 
maximum amount of blood serum allowable with the particular 
method employed by the serologist be uniformly used, and reports 
of doubtful or negative reactions are worthless unless based upon 
the result obtained with the maximum amount of serum. This 
fact is also of value in using the test as a control of treatment, as 
the blood serum may be titrated each time it is tested, and thus 
the gradual weakening of the reaction noted, or the absence of 
any effect upon the reaction by the particular therapeutic method 
employed. 

From this brief review of the better-known factors influencing 
the result of the Wassermann test it is evident that the greatest 
‘are must be exercised in making the test, and that all of these 
factors should be considered in interpreting the results obtained. 
It is needless to speak here of the grave errors that will always 
result when every reagent used in making the test is not accurately 
titrated at frequent intervals, and the supreme importance of titrat- 
ing the complement before each series of tests is made. 

THe WASSERMANN TEST WITH THE CEREBROSPINAL F iurp. It 
has been shown that while the Wassermann test may be negative 
with the blood serum it may give a positive reaction with the 
cerebrospinal fluid. Formerly it was believed that if the test gave 
a negative reaction in the cerebrospinal fluid and a positive in the 
blood, and symptoms of disease of the central nervous system were 
present, the diagnosis should be made of cerebrospinal syphilis, and 
that this result served to distinguish this condition from paresis, 
in which both the blood serum and cerebrospinal fluid gave a posi- 
tive result. It has since been shown, however, that the negative 
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result with the cerebrospinal fluid depended entirely upon the 
amount tested, and that if the maximum amount allowable with 
the particular method in use be tested a positive result was obtained 
in practically 100 per cent. of cases of cerebrospinal syphilis, and 
that even when small quantities of the fluid were tested, about 10 
per cent. of such cases gave a positive result. Therefore, it follows 
that the test must be used with caution in differentiating between 
paresis and cerebrospinal syphilis, although the blood serum is 
almost invariably positive in paresis and is negative in from 10 to 
20 per cent. of the cases of cerebrospinal syphilis. 

In paresis the Wassermann test is positive in practically 100 
per cent. of the cases in both the blood and cerebrospinal fluid, while 
in cerebrospinal syphilis, unless the maximum amount of the fluid 
be tested, at least 50 per cent. of the cases will react negatively with 
the cerebrospinal fluid and only about 30 per cent. show a positive 
reaction in the blood. In the method employed at this laboratory, 
practically 100 per cent. of cases of paresis give a positive reaction 
when 0.08 ¢.c. of the cerebrospinal fluid is tested while only about 
20 per cent. of the cases of cerebrospinal syphilis react positivels 
when this amount of the serum is tested. With larger amounts 
the percentage increases, until when 0.15 ¢.c. of the fluid is tested 
almost all of the cases give a positive reaction. It will thus be 
seen that the titration of the cerebrospinal fluid with the Wasser- 
mann test is of great importance in differentiating between paresis 
and cerebrospinal syphilis, and that in most instances a positive 
reaction with a small amount of the fluid points to paresis. 

In tabes the Wassermann reaction in the blood may be said to 
be positive in from 60 to 70 per cent. of the cases, while in the 
cerebrospinal fluid, if larger amounts than 0.15 ¢.c. of the fluid be 
tested, practically 100 per cent. of the cases result positively (with 
the system in use in this laboratory). If amounts as small as 0.08 
c.c. be tested a positive reaction is obtained in only from 5 to 10 
per cent. Even when the smallest amounts of cerebrospinal fluid 
are tested cases of‘all three diseases are not so very infrequently 
met with that give atypical results, so that one should not depend 
entirely upon the Wassermann test in differentiating paresis, tabes, 
and cerebrospinal syphilis, but the results of the test must always 
be taken in conjunction with the clinical symptoms present. While 
the test is of the greatest value in enabling us in diseases of the 
central nervous system to distinguish their syphilitic or non-syphi- 
litic origin, it is of far less value when the question of the differen- 
tiation of syphilitic conditions of the central nervous system arises. 
Here the clinical symptoms count for more than the results of the 
Wassermann test, in many instances, and this fact should always 
be borne in mind in the interpretation of the test when applied to 
the cerebrospinal fluid. 

Before a patient is declared free from syphilitic infection the 
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cerebrospinal fluid should be tested, even though the Wassermann 
test with the blood serum is negative, for it has been repeatedly 
demonstrated that this fluid is often positive when the blood serum 
is negative in patients who have been treated and who were pre- 
sumed to be cured because of the continued presence of a negative 
Wassermann test in the blood. 

THe WASSERMANN Test As A CONTROL OF TREATMENT. In the 
army laboratories the Wassermann test has been very largely 
used as a control of treatment in syphilis, and a large proportion of 
the reéxaminations made in our laboratories have been of this 
nature. Our results have demonstrated the great value of the 
test as an index of the efficiency of various modes of treatment, 
and we have found it of special value in closely following cases 
treated with salvarsan and neosalvarsan. Ina previous publication® 
I have given in ertenso the results of the use of this test in this 
manner, and will simply state here that with its aid one is able to 
trace the gradual disappearance of the reaction after treatment and 
its gradual reappearance where the method of treatment did not 
result inacure. The data derived in this manner have made possi- 
ble the intelligent use of therapeutic methods in this disease, and 
have demonstrated that what was once considered heroic treatment 
does not cure syphilis in the vast majority of instances, but only 
causes the disappearance of gross symptoms of the disease. Used 
in this manner the Wassermann test has proved the infinite super- 
iority of salvarsan over mercury in the treatment of this disease, 
but has also shown us that even salvarsan fails in effecting a cure in 
avery large number of cases of this most persistent infection. 

The greatest value of the Wassermann test, aside from its diag- 
nostic value, is found in the use of it as a control of treatment. 
Relapses may be diagnosed long before any clinical symptoms of 
the disease are apparent, thus enabling us to treat the patient before 
the disease has produced any symptom of relapse beyond a positive 
reaction, and when it is most amenable to treatment. I believe 
that it may be stated with truth that, in the vast majority of 
syphilitic infections, the first symptom of a relapse is the recur- 
rence of a positive Wassermann reaction, and that it may be weeks, 
months, and perhaps years after the occurrence of a positive reac- 
tion before clinical symptoms of the relapse are discernible. For 
this reason all patients who have been treated for syphilis should 
have Wassermann tests made at intervals of two or three months 
for at least one year, at the end of which time, presuming the test 
to be negative, a provocative Wassermann test should be made, 
as well as a test upon the cerebrospinal fluid and a luetin test. A 
single negative reaction after treatment is of no value as a proof 


6 Craig, Chas. F., and Nichols, Henry J., Studies of Syphilis, Bull. No. 3, War 
Dept., Office of Surg.-General, 1913, p. 46. 
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of cure unless it is supported by the presence of a negative reaction 
with the other tests mentioned. 

THE PRovocaTIVE WASSERMANN Test. This method of applying 
the Wassermann test is of the utmost value in the diagnosis and 
control of the treatment of syphilis, and while it has been most 
entensively used in deciding whether a patient is, or is not, cured 
of the disease, it is also a most valuable diagnostic test, and should 
be applied in every case where the ordinary Wassermann test is 
negative but there is good reason to suspect syphilitic disease. 

In 1910 Gennerich’ called attention tc the fact that patients 
previously treated with salvarsan or other drugs and who gave a 
negative or very weak Wassermann reaction in the blood, became 
strongly positive after a dose of salvarsan, the blood being tested 
daily for at least a week after the administration of the drug. His 
observations were soon confirmed by Milian,’ and have since been 
confirmed by every investigator and the provocative Wassermann 
test, as it is called, is now an accepted method of diagnosing and 
controlling the treatment of syphilitic infection. 

After the administration of a small dose of salvarsan the positive 
reaction may occur in the blood during the first forty-eight hours, 
or may be delayed for from three to seven days, and even longer, 
in rare instances. As the positive reaction may occur within twenty- 
four hours of the administration of the drug, and as it may be evanes- 
cent in character, in properly applying this test it is necessary to 
make a Wassermann test every day for at least a week, as otherwise 
the positive reaction may be missed. For this reason the test is 
not always practicable, but its value is without question, both 
in diagnosis and as an indicator of the efficiency of treatment. 

The following cases, arranged in tabular form, are illustrative 
of the results obtained with the provocative Wassermann test in 
some of our cases that had presented a negative reaction with the 
ordinary Wassermann for many months and were supposed to be 
cured : 


TasBLe VI.—ReEsvutts oF PROVOCATIVE WASSERMANN TEST IN SYPHILIS. 
Case No. Time since treat- Result of Wassermann tesult of provo- 
ment. Months. reaction. cative reaction, 
15 
16 
17 
18 
19 
21 
24 
24 


The following statement appears to be authorized by the evidence 
that has accumulated regarding this test: In patients who have 


’ Berl. klin. Wochenschr., September 19, 1910, No. 38. 
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presented a negative Wassermann reaction for a period of over a 
year, and in whom symptoms have been absent, the provocative 
Wassermann test often results positively, thus proving that spiro- 
chetes are still present and that the disease has not been cured. 

Although this test has been but little used in diagnosis it is true 
that a small dose of salvarsan or neosalvarsan, administered to 
individuals suspected of being syphilitic but in whom the ordinary 
Wassermann test is negative, will often produce a positive result 
and thus establish the diagnosis. For this reason I would urge the 
more general employment of the test in diagnosis, firmly believing 
that if it were used generally in early primary cases the diagnosis 
could be made within a week of the appearance of the initial lesion, 
and that our percentages of positive results in tertiary and latent 
vases would be greatly increased. Of course if the dark field micro- 
scope is at hand the ideal method of diagnosis in the primary stage 
of syphilis is the demonstration of Spirocheta pallida, but in many 
instances this cannot be done, and then the provocative test will 
prove most useful. In applying the test a great advantage is that 
only a small dose of the drug is necessary, from 0.3 to 0.4 gm. of 
salvarsan intravenously being sufficient, and we are not only apply- 
ing a valuable diagnostic test but a therapeutic method at the 
same time if syphilis be present. In my own experience I have 
observed several instances in which the diagnosis of the disease was 
made upon the result of a provocative Wassermann test when the 
ordinary Wassermann and the luetin tests were negative, and 
numerous instances in which patients presumed to be cured of 
syphilis because of the presence of a negative Wassermann reaction 
in the blood for months reacted positively after a small dose of 
salvarsan or neosalvarsan. For this reason I believe that the 
provocative Wassermann test should be used much more frequently 
than it is in the diagnosis and therapeutics of syphilis. 

THe INTERPRETATION OF THE RESULTS OF THE WASSERMANN 
Test. It is still true that a considerable degree of uncertainty exists 
among the profession regarding the interpretation to be placed 
upon the results of the Wassermann test. The diagnosis of the 
disease has been made in some instances upon a plus or plus-minus 
reaction, while patients have been assured that they were free from 
infection after one or two negative reactions. Such interpretations 
of the test are entirely unwarranted and can only be made by those 
ignorant of the modern developments in the diagnosis and control 
of the treatment of syphilis with the Wassermann reaction. 

The terms that are used in reporting reactions vary in different 
laboratories, and in the interpretation of the test it is necessary 
that the terminology employed by the serologist to whom specimens 
are sent be thoroughly understood. In this laboratory four designa- 
tions are used for the reaction: double plus (++), indicating com- 
plete inhibition of hemolysis, and thus a positive reaction; plus (+), 
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indicating anything between absolute inhibition and 50 per cent. 
of inhibition; plus-minus (+—), indicating anything between 50 
per cent. of inhibition and complete hemolysis; and minus (—), 
indicating complete hemolysis, or a negative result. Plus and 
plus-minus reactions are always doubtful in the absence of a clear 
history of syphilis or of definite symptoms of the infection. 

The significance to be attached to the various degrees of the reac- 
tion obviously differs with the stage of syphilis in which they are 
obtained. A plus reaction within the first two weeks of the appear- 
ance of a supposed initial lesion almost invariably indicates syphilitic 
infection, while such a reaction obtained in what is supposed to be 
the secondary stage of the disease should not be considered as 
positive. 

As a general rule it may be stated that the diagnosis of syphilis 
should never be made upon the result of the Wassermann test alone, 
unless absolute inhibition of hemolysis is obtained. In other words 
the test to be positive must show no dissolving of the blood cor- 
puscles, and when this is the result I believe that we are justified 
in making a diagnosis of syphilis, whether symptoms are or are not 
present, and whether there is or is not a history of infection; pro- 
vided, of course, that the diseases in which the Wassermann test 
has sometimes been found positive can be excluded. 

The following rules are believed to be reliable in governing the 
interpretation of the Wassermann test, and have been derived from 
our experience with this reaction in many thousands of cases: 

1. If the diseases other than syphilis, that have occasionally been 
found to give a positive reaction with the Wassermann test, can be 
excluded, a double-pius reaction (absolute inhibition of hemolysis) 
is diagnostic of syphilis. Under such conditions I consider the 
reaction as absolutely specific, whether symptoms are present or 
not, and whether there is or is not a history of infection. 

2. Under the same conditions a plus reaction (one in which there 
is at least 50 per cent. of hemolysis) may, in primary, tertiary, and 
latent infections, be interpreted as diagnostic, provided there is a 
clear history of infection or clinical symptoms present. In the 
absence of either history or suspicious symptoms a plu§ reaction 
should never be considered as diagnostic. 

3. A diagnosis of syphilis should never be made upon a plus- 
minus reaction (one in which there is less than 50 per cent. of hemo- 
lysis). Many normal individuals give such a reaction, and it is of 
no value whatever as a diagnostic sign of syphilis, and of very little 
value as a guide to treatment. 

4. A single negative reaction is of no value in excluding syphilis. 
That this is true is clearly demonstrated in the titrations of the 
blood serum of syphilitic patients already mentioned, where even 
the most severe secondary cases occasionally gave a negative reac- 
tion. Only when a negative reaction is repeatedly obtained, over a 
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period of at least a year, can it be considered as good evidence of 
the disappearance of the disease, and in all such cases the result 
of the test upon the cerebrospinal fluid, a luetin test, and a provo- 
‘ative Wassermann test should be made if one desires to be sure of 
the absence of syphilis. This may appear to be a very radical 
stand regarding the value of a negative Wassermann test, but my 
experience has shown that only by applying all of the tests men- 
tioned can we be sure that a patient is really free from infection. 

I have already discussed the interpretation of the results of the 
Wassermann test with the cerebrospinal fluid. 

ConcLusion. The advances made during the past few years 
in the study of the serology of syphilis have resulted in giving to 
medicine a series of most efficient diagnostic tests, and have thrown 
a flood of light upon the nature of paresis and tabes. Stimulated 
by these results, the syphilitic nature of both of these diseases has 
been demonstrated by the finding of Spirocheta pallida in the tissues 
of the central nervous system of those suffering from them, and 
there is now no question regarding their syphilitic origin among 
medical scientists. Serological tests have made possible the diag- 
nosis of syphilis in patients suffering from obscure symptoms or 
in those who have presented no visible signs of the disease for many 
years, and have rendered possible the differentiation of syphilitic 
from other diseases of the central nervous system. The Wassermann 
reaction, the most important of these tests, has been thoroughly 
investigated, and the most careful and critical studies have only 
resulted in demonstrating its great value both as a diagnostic 
method and as a control of the treatment of syphilis. The wider 
use of the provocative Wassermann test will still further increase 
the value of the test in both of these directions, while in diseases 
of the central nervous system the estimation of the number of 
cells in the cerebrospinal fluid and the globulin content, when taken 
in conjunction with the results of the Wassermann test, are invalu- 
able aids in differentiating the nature of syphilitic infections of this 
system, and in differentiating such infections from other disease 
processes. 

At the present time the physician who neglects the use of the 
Wassermann test in the diagnosis and treatment of syphilis is 
doing a great injustice to his patients. This test has conclusively 
demonstrated that many of our clinical conceptions of syphilis 
were erroneous; that the disease may be present for years without 
producing symptoms sufficient to attract the attention of the 
individual infected; that the ease with which it was supposed to 
be cured by mercury and other drugs, even including the best of 
all specifics, salvarsan, is a dangerous fallacy; and that syphilis 
must be regarded as one of the most insidious and persistent of all 
infections occurring in man. 
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ANALGESIA AND ANESTHESIA IN LABOR.' 


By Epwarp P. Davis, M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 
PENNSYLVANIA. 


BEFORE proceeding to consider the management of labor with a 
view to prevent pain, it may be well to define pain in its clinical 
aspect. So excitable is a parturient patient, that many complaints 
of suffering must not be taken as genuine pain. For clinical pur- 
poses, to be of importance, pain must be severe enough to disturb 
the circulation and to cause some degree of shock. Genuine pain 
from this stand-point is comparatively rare during parturition. 

The nervous excitement of labor, especially prominent during 
the first stage, results from the discomfort of pressure by the pre- 
senting part and the irritation of nerve fibres during dilatation 
of the cervix. In proportion as the patient’s tissues are elastic and 
furnish the normal secretions, the first stage of labor is compara- 
tively painless, and while wearisome, seldom produces shock. 
Where the cervix is abnormal, and the factors which produce normal 
dilatation are absent, continuous discomfort may prevent rest and 
bring about exhaustion. 

The management of the first stage of labor demands the use of 
remedies which allay nervous excitement. In many cases the 
bromides are sufficient, and a generation ago hydrate of chloral 
was considered a specific for this purpose. The relaxing effect of 
a copious hot, high enema, and frequent emptying of the urinary 
bladder to prevent distention and pressure, are also useful. When 
exhaustion threatens, our great reliance is opium given hypo- 
dermically with atropin, with perfect quiet for the patient, with the 
hope of inducing sleep. 

The use of opium during parturition has been overshadowed 
by the recent tendency to end labor by surgical operations. In 
minor degrees of pelvic contraction, the membranes remaining 
unbroken, it is sometimes possible by keeping the patient under the 
influence of opium to bring about engagement and descent and to 
secure spontaneous labor, or make possible the safe use of forceps. 
So, where the mechanism of labor is at first abnormal, if the mem- 
branes can be preserved the use of opium may tide the patient 
through a long labor and end in successful rotation and expulsion. 
In my experience, where it is desired to use opium for some time, 
codein has geen given successfully. 

During the second stage of normal labor, Nature’s method of 
lessening pain consists in the deep breathing which the patient 


' Read before the Lackawanna County Medical Society, Scranton, November 3, 
1914. 
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practises. This brings about a state of mild anesthesia in the 
intervals of rest between uterine contractions. It is a familiar 
observation that the healthy woman sleeps between the expulsive 
pains of the second stage, and her weary attendant often follows 
her example. If the pulse of a healthy woman in the second stage 
of labor be observed, it is disturbed but little by uterine con- 
tractions when followed by a period of rest. While the patient 
unquestionably suffers during uterine contractions, the absence 
of shock in normal cases shows that the pain is not dangerous. 

The second stage of labor is painful in proportion to the cerebral 
disturbance caused by uterine contractions and the delay. A method 
of treatment to be successful must lessen the sensibility of the 
cerebrum and facilitate labor. 

It is noticeable that all specific attempts to lessen pain during 
labor call for the isolation of the patient; in many cases the darken- 
ing of the room and the maintenance of quiet as absolute as possible. 

Krénig and Gauss? do not permit the presence of friends or 
relatives in the room of a patient who is receiving their method of 
treatment during labor, and Krénig states that relations must be 
out of the room during the whole time of the birth. This is of no 
small importance in the success of any method of treatment. 

So far as the use of drugs is concerned, we are all familiar with 
the fact that frequently when the second stage promises to be 
prolonged a small dose of morphin with atropin, or the inhalation 
of a small quantity of ether, will not only lessen suffering but 
stimulate uterine contractions. It is also interesting to observe 
that stimulants given during the second stage of labor, when the 
patient seems to be suffering excessively, at first cause the cessation 
of uterine contractions, followed in a short time by stronger and 
better pains. The first effect of stimulation seems to be to lessen 
the irritability of the tired cerebrum and to place the whole nervous 
system temporarily at rest. In multiparous patients practitioners 
are familiar with the fact that opium given during the second stage 
of labor may result in the precipitate expulsion of the fetus, and we 
are sometimes caught napping under these circumstances. 

The attention of the public has been drawn recently, through 
very questionable journalism, to the method of conducting labor 
as carried out by Krénig and Gauss in the Freiburg clinic. Krénig’s 
paper’ may be taken as a reliable statement of this method. It 
consists in giving scopolamin, a substance allied to hyoscin, with 
one of the alkaloids of opium, narcophin, or morphin hypoder- 
mically, usually in two doses, at intervals of three-quarters of an 
hour. The first dose contains 0.00045 scopolamin combined with 
0.03 of narcophin. The second dose is the first dose of scopolamin 
alone. 


2? Surg., Gyn., and Obst., May, 1914. 3 [bid. 
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The test consists in appealing to the memory of the patient, as it 
is thought that when she does not remember to have seen an object, 
or that she was pricked with a needle, that she is in a condition of 
seminarcosis. This condition is to be maintained by repeating the 
drugs until labor terminates. While on the average two doses are 
given as described, others may be used if necessary. Complete 
isolation, absolute quiet, and constant attention and observation 
are necessary for this method of treatment. It cannot be used in 
wards, and hence is not available for charity ward patients. Krénig 
and Gauss state that they have tried this method in about 3000 
cases with satisfaction. They have inquired concerning the sub- 
sequent history of 500 children, one year old, and succeeded in 
tracing 420 of them; 11 per cent. had died in their first year, 
which is the average death-rate in Baden from all causes. 

They state that in some cases pains are less frequent and that 
the average duration of labor is increased one-half an hour. Some 
patients not perfectly isolated became excitable. The child often 
shows the effect of the drug by breathing tardily after birth. 

This method has been tried by various American observers, but 
their experience as yet is not sufficient to warrant a decisive state- 
ment. In my observation the use of these drugs has produced 
severe headache and vomiting in the mother. 

Fleurent* endeavored to use scopolamin-morphin in conducting 
forceps operations. In three cases the method was unsuccessful, 
and he was obliged to have recourse to chloroform. When he gave 
scopolamin-morphin, an hour after the heart sounds became bad, 
and it was necessary to deliver the child under chloroform. 

Johannsen in Moscow® and Hoérder® have used scopolamin- 
hydrobromate with pantopon, a preparation of opium, in perform- 
ing gynecological operations. In prolonged operations they were 
obliged to resort to ether and chloroform at times. In fourteen 
cases of labor, pantopon was used hypodermically and produced 
a better effect than morphin, for uterine contractions were not 
lessened, but suffering was prevented. Johannsen did not use 
scopolamin, as he feared its asphyxiating effect upon the child. 

Reilander’ treated 46 primipare and 19 multipare by the applica- 
tion of cocain, followed by epidural injections of novocain and 
suprarenal solution, and also by the injection of alypin and supra- 
renal solution. The cocain was applied to the nasal mucous mem- 
brane and did not influence labor pains. The epidural injections 
were made in the sacral region when labor became active. A small 
percentage of these patients stated that labor was painless; a 
considerable number said that pain was less; and a third of the 
patients could observe no effect whatever. 

4 Zeitsch. f. Geburts. und Gynik., 1913, Band 74, Heft 1. 


5 Zentralbl. f. Gvnik., 1914, No. 20. 
6 Ibid., 1913, No. 11 7 Ibid., 1910, No. 13. 
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The history of the scopolamin-morphin method is the familiar 
one of a method tried and discarded, then revived with modifica- 
tions, and brought into sudden prominence through popular notor- 
iety. Von Steinbuchel, in 1902, was the first to describe it, followed 
by the investigations of Krénig and Gauss, and Mansfeld. In 
America, Newell and McPherson gave the method a trial without 
satisfaction, while Steffans, Leopold; Hocheisen, and Veit were 
decidedly unfavorable to its use. Krénig and Gauss employed 
rx of scopolamin-hydrobromide with } grain of narcophin, the 
latter a proprietary preparation of narcotin-morphin meconate. 

Great stress is laid upon the quality of the drugs employed 
and those manufactured by Straub, chemist of the Freiburg clinic, 
are supposed to be standard. The most recent American studies 
on the subject are those of Harrar and McPherson, and that of 
Rongy.’ Their results so far do not essentially change the previous 
verdict of the majority of obstetricians, that in selected cases, 
with the entire absence of excitement or the presence of relatives, 
with standard drugs given in moderate doses and with con- 
stant skilled attention, that the method often secures temporary 
oblivion to the pains of labor. Recent experiences by other ob- 
servers, not yet reported in detail, indicate that great mental 
excitement and temporary insanity may follow the employment of 
this method. Unfortunately, unscrupulous popular journalism 
has given the subject abnormal prominence in the minds of the 
laity, and furnished abundant material for the practice of quacks. 
A further and careful trial of the method is necessary, and in 
comparison with other methods, before its exact value can be 
determined. 

Spinal anesthesia was first tried in labor about twelve years ago, 
and has received widespread attention from reliable observers. 
Experience has now limited the method to a small number of cases 
in which, because of the condition of some vital organ, anesthesia 
by inhalation cannot be used. Personally the method is too un- 
certain and was often followed by too much disturbance, and 
sometimes by dangerous symptoms, to have been adopted as a 
routine practice in my work, and it is only in occasional and unusual 
conditions, generally where operation must be done, that I employ 
the method. 

The spinal injection of novocain, although frequently followed 
by vomiting and sometimes by excitement, seems to be as little 
objectionable as any of these methods. 

My experience in the management of labor has led me to adopt 
the following, and this statement is made to bring the matter clearly 
before you. 

During the first stage of labor thorough emptying of the bowel 


8’ Amer. Jour. Obst., October, 1914. 
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by hot, high enema, frequent emptying of the urinary bladder, 
the use of bromides by the mouth, quiet if possible, and comfort 
for the patient, if it can be secured; and should these measures 
fail and the patient be threatened with exhaustion from irritation, 
morphin and atropin should be given hypodermically. 

During the second stage of labor, when suffering predominates 
and uterine contractions are irregular, and evidently lessened by 
suffering, strychnine to digitalin to codein to 
t grain together are given hypodermically. This dose may be 
repeated if necessary in an hour. When expulsion is imminent a 
small quantity of ether is inhaled at the height of a pain. At the 
moment of expulsion ether is given freely and quickly, producing 
a temporary anesthesia which soon passes by. When patients 
so treated are questioned they state that they did not know when 
the child was born and that its expulsion produced no sensation of 
suffering whatever. This treatment has not been followed by shock, 
headache, or nausea, has had no bad effect on the child, and in 
my experience has given good results. It can be used in general 
practice, and ether can be entrusted to an intelligent person who will 
obey the physician’s orders implicity at the moment when the child 
is born. 

We are all aware of the fact that chloroform in small quantities 
is rapid, powerful, and unirritating, but unfortunately it tends to 
produce uterine relaxation, and hemorrhage is more frequent after 
its use than when ether is given. 

Large doses of opium or prolonged anesthesia undoubted], 
affect the fetus, but in my experience no serious result has followed 
from the ordinary and careful use of these drugs. In cases brought 
to hospital in impossible labor, where violent contractions threaten 
rupture of the uterus, we frequently give the patient } grain of 
morphin hypodermatically, and so soon as possible deliver her by 
abdominal section. In some cases the fetus is slow in breathing 
after delivery, but we recall no case where fetal death could be 
ascribed to the use of these drugs. 

Those who are interested in the subject of spinal anesthesia 
will find in Gellhorn’s paper,’ read before the American Gyneco- 
logical Society last spring, an exceptionally clear and accurate 
statement concerning this matter. In common with what has 
been stated, he notes the occurrence of severe headache and irrita- 
tion in many patients, and states that the indications for spinal 
anesthesia for gynecological operations are the contra-indications 
for inhalation anesthesia. As has already been remarked, this agrees 
with the conditions present in obstetric practice. 


l 
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FUNCTIONAL HEART-BLOCK:' 


By T. Sruarr Hart, A.M., M.D., 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE, COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY; VISITING PHYSICIAN, 
PRESBYTERIAN HOSPITAL, NEW YORK. 


(From the Presbyterian Hospital in New York City.) 


Tue factors involved in the coérdination of the activities of the 
auricles and the ventricles have for a long time been subjects of 
investigation by physiologists, clinicians, and pathologists. The 
many skilfully devised experiments, clinical observations, and 
autopsy findings have furnished much valuable material upon 
which our present conceptions are based. That destruction of the 
A-V bundle results in the complete dissociation of auricular and 
ventricular activity seems well established. The effect of insults 
to the A-V bundle of a degree short of complete destruction, the 
relative importance of the muscle and nerve elements of the A-V 
junction, the changes in the function of the junctional tissues 
brought about by factors other than organic lesions, and the influ- 
ence of the nerves on the independent activities of the ventricles, 
are some of the questions still open to investigation. 

It is with the hope of presenting some clinical facts which have 
a bearing on the elucidation of these problems that the cases of 
this paper are reported. 

We have applied the term “functional heart-block” to the group 
of cases here presented not because we believe organic changes 
are absent, but because these changes are of such a moderate 


1 Read at the meeting of the American Society for the Advancement of Clinical 
Investigation, Atlantic City, May 11, 1914. 
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degree or are of such a nature that by the administration of drugs 
the evidence of functional abnormalities can be considerably modi- 
fied. The evidence that digitalis and atropin greatly modify the 
vardiac activity in these cases is quite clear. If we accept the 
myogenic theory of cardiac activity tliese cases present a consider- 
able field for interesting speculation. This theory has considerable 
evidence on which to base its assumption that the property of 
stimulus conduction is dependent on the formation of definite 
chemical molecules in the muscle cell, and that with each passage 
of a stimulus these molecules are disrupted, thus producing a refrac- 
tory phase which continues until a sufficient time has elapsed to 
allow these molecules to reform; it is further believed that external 
nerve influences may have a modifying effect in changing the 
rapidity of the construction of these molecules. Hence one may 
ask in such cases as these here presented, Do digitalis and atropin 
act by a direct influence on the muscle cell or is their effect obtained 
by producing a change in the activity of the vagus which causes 
a change in the balance of the influences brought to the muscle 
cell by the vagi and sympathetics? 

It has been our privilege to study more or less completely thirty- 
four cases of heart-block presenting great diversities in clinical 
features. The following cases have been selected, since they 
represent certain types; some of our remarks, however, are based 
on observations on cases not reported in detail but which present 
aspects conforming to the types here set forth. 

CasE I.— Decompensated mitral insufficiency; digitalis heart-block 
promptly relieved by atropin. 

L.S., aged sixty-two years, tailor; a native of Russia. Admitted 
to the Presbyterian Hospital in November, 1913. His chief com- 
plaint was dyspnea and swollen legs. The patient had been accus- 
tomed to drink six to eight glasses of beer and one whisky a day 
and smoked six to eight small cigars a day. At nineteen years 
of age he had gonorrhea and chancre (?), which were treated for 
two weeks, with complete recovery and no subsequent symptoms. 
He had never had rheumatism, and had been perfectly free from 
illness except as above until five years before admission; at this 
time he felt weak and was examined by a physician, who told him 
he had “heart disease’ and must stop work. Notwithstanding 
this advice he continued his work until a few days before his admis- 
sion to the hospital. For three years he has had considerable 
dyspnea on exertion and swollen legs. For five days preceding 
his admission he had been taking a half-ounce of infusion of 
digitalis three times a day. 

Physical Examination (November 19). A large man, somewhat 
obese; propped up in bed; no cyanosis; some dyspnea; respiration 
26. There were a few rales at both bases of the lungs. The cardiac 
dulness was found abnormally increased both to right and left. 
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The heart sounds were indistinct at the apex and at the base. 
A loud, blowing, systolic murmur was heard all over the precordium. 
The pulse was irregular and changed in the course of a few minutes 
from a rate of 44 to 78; all the heart impulses were transmitted 
to the wrist; all the radial beats in a short period of time were 
apparently of equal force. No interpolated heart sounds could 
be detected during the periods of slow rate; after the exertion of 
sitting up in bed the pulse rate rose to 86. There was moderate 
edema of the legs. 

Laboratory Findings. The urine output averaged about one 
liter per twenty-four hours during his stay in the hospital and 
constantly showed a trace of albumin and a few casts. A functional 
kidney test with sulphophenolphthalein showed an output of 47 per 
cent. in two hours; the dye first appeared in the urine ten minutes 
after its injection. 

The blood showed nothing abnormal; the Wassermann reaction 
Was negative. 

On the next morning the heart was beating somewhat irregular] 
at a rate of 40 to 50 a minute and showed no tendency to change 
to a more rapid rate on exertion. At 10.25 a.m., an electrocardio- 
gram was taken which showed complete block. At 10.30 a.m. «'y 
grain of atropin was administered hypodermically. Observations 
of the heart rate showed the following: 


November 20, a.m. Pulse somewhat irregular rate 40 to 50. 
10.25 a.m. Record taken, As = 86; Vs = 46; complete block. 
10.30 a.m. Atropin, grain ~') hypodermically. 

10.35 a.m. Vs = 48. 

10.40 a.m. Vs = 48. 

10.45 a.m. Vs = 48. 

10.50 a.m. Vs = 50. 

10.51 a.m. Record (Fig. 1) taken, As = 85, Vs = 46, complete block. 
10.56 A.M. 
11.014 
11.06 a. 


Record (Fig. 2) taken, As 85, Vs = 85, P— R = 0.4 seconds. 
= 85, P— R = 0.22 seconds. 
Record (Fig. 4) taken, As = 80, Vs = 80, P— R = 0.2 seconds. 


Record (Fig. 3) taken, As 85, Vs 


The electrocardiographic records of this case here reproduced 
were all taken by Lead I (right arm and left arm). The record 
taken at 10.25 A.M. is not shown, since it is identical in form with 
the record taken at 10.51 a.m. (Fig. 1), which shows a complete 
block twenty-one minutes after the administration of atropin. The 
record (Fig. 2) taken at 10.56, twenty-five minutes after the injec- 
tion of atropin, shows that the block is broken and that the ventricle 
is responding to each auricular systole, but with a conduction 
period (P—R interval) of 0.4 second. Five minutes later (Fig. 3) 
the rate had not changed, but the conduction period was reduced 
to 0.22 second. The record (Fig. 4) taken thirty-six minutes after 
the injection of atropin shows that the rate has dropped to 80 and 
the conduction time to 0.2 second. In none of the subsequent 
records (the last was taken on December 7, just before the patient 
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Fie. 1. 


block. As = 5; Vs = 46. 


November 20, 10.56 a.m., delayed conduction; twenty-five 


minutes after atrophine. P-R interval = 0.4 second. As = 85: Vs = 85. 


November 20, 11.01 a.m., conduction slow. P-R interval 
0.22 second; As 85: Vs = 85. 


November 20, 11.06 a.m. P-R interva = 0.2 second; As = 80; 
Vs = 80. 
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left the hospital much improved and with his heart fairly compen- 
sated, having been without medication of any kind for two weeks) 
did the conduction interval measure less than 0.2 second, thus indi- 
‘ating a constant moderate defect in the conducting system aside 
from any dryg influence. During the remainder of this day 
(November 20) the pulse was counted at half-hour intervals and 
was always between S85 and 95. Some time early in the morning 
of November 21 the pulse dropped to 44, and although no graphic 
records were taken, there is little reason to doubt that the block 
was reéstablished at this time. At 10.30 A.M. +)» grain of 
atropin was given subcutaneously and the pulse gradually rose 
and fluctuated between 60 and 70. On November 22, at 8 A.M., 
the pulse was 48; atropin, 74,9 grain, was given subcutaneously 
every three hours until November 24, when all medication was 
stopped. During this period and until his discharge from the 
hospital, on December 7, the pulse was perfectly regular and 
fluctuated between 75 and 85. 

This case represents a type of myocardial defect which is not 
rare. As Mackenzie? pointed out some years ago, these hearts 
with an abnormally slow conduction are particularly susceptible 
to the influence of digitalis. Digitalis, according to Cushny,' 
has a two-fold effect: (1) it heightens the tone of the vagus, and 
(2) it modifies the functional activity of the muscle cells. Atropin 
apparently acts only by paralyzing the terminal fibers of the vagus. 


Since in this case atropin immediately counteracted the effect 
of the digitalis and brought the heart back to the functional con- 
dition in which it was when uninfluenced by drugs of any kind, 
it is fair to conclude that here the digitalis influence was wholly 
a vagus effect. 


‘nother point to be observed is that the ventricular activity is 


aloue effected by the atropin administration; there is no evidence 
of change in the auricular activity. The work of Robinson and 
Draper? and Cohn and Lewis® indicates that nervous influences 
are brought to the junctional tissues more particularly by the 
left vagus and left sympathetic. Hence it would seem that in this 
case the left vagus was far more susceptible to drug influences than 
the right. 

The rate of ventricular activity during complete block is also 
a subject of some interest. It is usually supposed that the ideo- 
ventricular rate in man is in the neighborhood of 30 per minute. 
In the case above described the ventricular rate was 46, with com- 
plete block. Among our records are eight cases of complete block 


* British Med. Jour., 1905, pp. 519 and 812, also see Hewlett, Jour. Amer. Med. 
Assoc., 1907, xlviii, 47; Windle, Heart, 1911-12, iii, 1; Rihl, Zeitschr. f. exp. Path. 
u. Ther., ii, 74. 

3 Cushny, Morris, and Silberberg, Heart, 1912-13, iv, 33. 

4 Jour. Exp. Med., 1911, xiv, 227. § Ibid., 1913, xviii, 739. 
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in which the ventricular rate was at times over 45 per minute. 
May it not be that in such cases the nerve connections of the 
sympathetic passing to the ventricular tissues may have escaped 
the damage to other tissues, and so may be free to exert their 
influence in accelerating the liberation of stimuli produced in or 
below the junctional tissues. 

Case I1.—Complete heart-block with unknown cause. No valvular 
defect, rate changed by atropin, but block continues. 

A. 5., aged twenty-five years; trained nurse; single; American. 
Admitted to the Presbyterian Hospital November 10, 1913, for 
precordial pain. Her mother died at fifty-nine of “ Bright’s disease 
and cardiac complications.’ One brother and one sister died of 
diphtheria in childhood; otherwise the family history is good. 

The patient had always led an active life, with much athletic 
exercise (tennis, riding, etc.). She had never been short of breath 
or conscious of her heart in any way. She had measles, chicken- 
pox, whooping cough, and mumps as a child, and meningitis when 
five years old. When fifteen she was very sick with an attack of 
la grippe; at that time her tonsils were much enlarged but not 
inflamed. Five years ago her appendix was removed. Three 
years ago she had an attack of catarrhal jaundice. Formerly, but 
not of late, she had many headaches and occasionally an attack of 
“sore throat.”’ She has never had scarlet fever, diphtheria, typhoid, 
malaria, rheumatism, or chorea. 

Ten days before her admission she developed a severe pain in 
the left side of the chest in the precordial region. The pain was 
at first constant, somewhat relieved by pressure or by taking a deep 
breath, but she could not lie on the left side with comfort. The 
pain did not radiate. Later the pain changed to a continuous 
tenderness, with occasional sharp, sticking pains. For the first 
two days she had a severe headache. Four days before admission 
she vomited and had a number of loose bowel movements. 

Physical Examination. healthy, well-nourished appearing 
young woman with good color. The lungs are normal. There 
is slight tenderness in the fourth and fifth left intercostal spaces 
5 em. from the sternum. The heart impulse is not visible, but is 
indistinctly felt in the fifth left space 8 em. from the midsternal 
line. The heart action is regular, rate 50. The sounds are of a 
normal quality; no interpolated sounds are heard. There are no 
murmurs. The pulsation of the veins of the neck is not visible. 
Blood-pressure: systolic, 100 mm.; diastolic, 60 mm. of mercury. 
Urine normal. A thorough physical examination reveals no other 
abnormality. ‘The Wassermann test is negative. When examined 
with the fluoroscope an independent rhythm of the auricles and 
ventricles is distinctly made out. 

Numerous electrocardiographic records confirmed the diagnosis 
of complete heart-block. Neither the auricles nor ventricles con- 
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left the hospital much improved and with his heart fairly compen- 
sated, having been without medication of any kind for two weeks) 
did the conduction interval measure less than 0.2 second, thus indi- 
‘ating a constant moderate defect in the conducting system aside 
from any dryg influence. During the remainder of this day 
(November 20) the pulse was counted at half-hour intervals and 
was always between 85 and 95. Some time early in the morning 
of November 21 the pulse dropped to 44, and although no graphic 
records were taken, there is little reason to doubt that the block 
was reéstablished at this time. At 10.30 a.m. 7} grain of 
atropin was given subcutaneously and the pulse gradually rose 
and fluctuated between 60 and 70. On November 22, at 8 A.mM., 
the pulse was 48; atropin, 749 grain, was given subcutaneously 
every three hours until November 24, when all medication was 
stopped. During this period and until his discharge from the 
hospital, on December 7, the pulse was perfectly regular and 
fluctuated between 75 and 85. 

This case represents a type of myocardial defect which is not 
rare. As Mackenzie? pointed out some years ago, these hearts 
with an abnormally slow conduction are particularly susceptible 
to the influence of digitalis. Digitalis, according to Cushny,* 
has a two-fold effect: (1) it heightens the tone of the vagus, and 
(2) it modifies the functional activity of the muscle cells. Atropin 
apparently acts only by paralyzing the terminal fibers of the vagus. 

Since in this case atropin immediately counteracted the effect 
of the digitalis and brought the heart back to the functional con- 
dition in which it was when uninfluenced by drugs of any kind, 
it is fair to conclude that here the digitalis influence was wholly 
a vagus effect. 

Another point to be observed is that the ventricular activity is 
alone effected by the atropin administration; there is no evidence 
of change in the auricular activity. The work of Robinson and 
Draper! and Cohn and Lewis® indicates that nervous influences 
are brought to the junctional tissues more particularly by the 
left vagus and left sympathetic. Hence it would seem that in this 
case the left vagus was far more susceptible to drug influences than 
the right. 

The rate of ventricular activity during complete block is also 
a subject of some interest. It is usually supposed that the ideo- 
ventricular rate in man is in the neighborhood of 30 per minute. 
In the case above described the ventricular rate was 46, with com- 
plete block. Among our records are eight cases of complete block 


2 British Med. Jour., 1905, pp. 519 and 812, also see Hewlett, Jour. Amer. Med. 
Assoc., 1907, xlviii, 47; Windle, Heart, 1911-12, iii, 1; Rihl, Zeitschr. f. exp. Path. 
u. Ther., ii, 74. 

3 Cushny, Morris, and Silberberg, Heart, 1912-13, iv, 33. 

4 Jour. Exp. Med., 1911, xiv, 227. * Ibid., 1913, xviii, 739. 
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in which the ventricular rate was at times over 45 per minute. 
May it not be that in such cases the nerve connections of the 
sympathetic passing to the ventricular tissues may have escaped 
the damage to other tissues, and so may be free to exert their 
influence in accelerating the liberation of stimuli produced in or 
below the junctional tissues. 

CasE I].—Complete heart-block with unknown cause. No valvular 
defect, rate changed by atropin, but block continues. 

A. S., aged twenty-five years; trained nurse; single; American. 
Admitted to the Presbyterian Hospital November 10, 1913, for 
precordial pain. Her mother died at fifty-nine of “ Bright’s disease 
and cardiac complications.” One brother and one sister died of 
diphtheria in childhood; otherwise the family history is good. 

The patient had always led an active life, with much athletic 
exercise (tennis, riding, etc.). She had never been short of breath 
or conscious of her heart in any way. She had measles, chicken- 
pox, whooping cough, and mumps as a child, and meningitis when 
five years old. When fifteen she was very sick with an attack of 
la grippe; at that time her tonsils were much enlarged but not 
inflamed. Five years ago her appendix was removed. Three 
years ago she had an attack of catarrhal jaundice. Formerly, but 
not of late, she had many headaches and occasionally an attack of 
“sore throat.”’ She has never had scarlet fever, diphtheria, typhoid, 
malaria, rheumatism, or chorea. 

Ten days before her admission she developed a severe pain in 
the left side of the chest in the precordial region. The pain was 
at first constant, somewhat relieved by pressure or by taking a deep 
breath, but she could not lie on the left side with comfort. The 
pain did not radiate. Later the pain changed to a continuous 
tenderness, with occasional sharp, sticking pains. For the first 
two days she had a severe headache. Four days before admission 
she vomited and had a number of loose bowel movements. 

Physical Examination. healthy, well-nourished appearing 
young woman with good color. The lungs are normal. There 
is slight tenderness in the fourth and fifth left intercostal spaces 
5 em. from the sternum. The heart impulse is not visible, but is 
indistinctly felt in the fifth left space S em. from the midsternal 
line. The heart action is regular, rate 50. The sounds are of a 
normal quality; no interpolated sounds are heard. There are no 
murmurs. The pulsation of the veins of the neck is not visible. 
Blood-pressure: systolic, 100 mm.; diastolic, 60 mm. of mercury. 
Urine normal. A thorough physical examination reveals no other 
abnormality. The Wassermann test is negative. When examined 
with the fluoroscope an independent rhythm of the auricles and 
ventricles is distinctly made out. 

Numerous electrocardiographic records confirmed the diagnosis 
of complete heart-block. Neither the auricles nor ventricles con- 
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tracted in a perfect rhythm, and their activities were entirely 
independent of one another. On various examinations the rates 
varied, As = 65 to 75; Vs = 34 to 48. 

On November 18 observations were made following the sub- 
cutaneous administration of ;'; grain of atropin, when the following 
data were obtained: 


3.40 p.m. As = 75. Vs = 48, complete block (see Fig. 5). 
3.42 p.m. Atropin -'; grain hypodermically. 

3.47 P.M. Vs = 48 

3.52 P.M. Vs = 48 

3.57 P.M. Vs = 50 

4.02 P.M. Vs = 54 

4.07pm. As = 90. Vs = 52, complete block (Fig. 6). 
4.10 p.m. As = 100. Vs = 60, complete block (Fig. 7). 
4.12 p.m. As = 100. Vs = 60, complete block (Fig. 8). 


All the records of this case were taken by Lead II (right arm 
and left leg). It is evident that the auricles and ventricles are 
dissociated in all of the records; it is also clear that in any given 
record neither auricles nor ventricles have a perfectly rhythmic 
activity of their own, both the auricular cycles and the ventricular 
cycles varying in length to a considerable degree. 

When we come to examine the results of the administration of 
atropin we find (1) the auricular rate is increased from 75 to 100; 
(2) the ventricular rate is increased from 48 to 60; (3) the block 
between the auricle and ventricle is complete and persists in spite 
of the atropin; (4) the independent arrhythmias of the auricles 
and of the ventricles disappear after the full effect of the atropin. 

The patient’s pain gradually wore away after a few days’ rest in 
bed; she left the hospital for a few weeks of vacation and then 
returned to the strenuous duties of an active hospital nurse, at 
which she is at present occupied, with no inconvenience or dis- 
comfort. Her present pulse is between 40 and 50 and shows. the 
same characters as described before the administration of atropin. 

The persistence of the block in this case leads us to conclude that 
the conduction system is functionally severed. Even on the removal 
of all nervous influences with atropin the bundle of His is unable 
to convey impulses from the auricle to the ventricle. Notwith- 
standing this fact it is quite evident that the activities of the 
ventricle are modified by vagus influences, for when these were 
removed the ventricular rate increased from 48 to 60. Furthermore, 
when the vagus influence is taken away the ventricle becomes 
rhythmic, it is generally accepted that the so-called sinus arrhyth- 
mias are due to extrinsic nerve influences; by analogy it seems not 
improbable that in this case the arrhythmia of the independently 
acting ventricle is due to a similar cause. On these grounds it 
would appear that whatever its nature the lesion causing the block 
has left uninjured structures which still allow the vagus to modify 
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Fic. 5.—Case II. November 18, 3.40 p.m., before atropine; complete block. 
As = 75 arrhythmic; Vs = 48 arrhythmic. 


Fic. 6.—Case II. November 18, 4.07 p.m., twenty-five minutes after atropine; 
complete block. As = 90: Vs = 52. 


Sar. 


Fic. 7.—Case II. November 18, 4.10 p.m.; complete block. As = 100; Vs = 60 


Fic. 8,—Case II. November 18, 4.12 p.m., complete block As = 100 rhythmic; 
Vs = 60 rhythmic. 
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the activities of the ventricle. I have observed two other cases 
of complete block which responded to atropin in a manner similar 
to the above; although the block was not broken the ventricular 
rate was measurably increased. 

Case HI.— Decompensated heart; auricular fibrillation; atropin 
increases rate without removing block. 

W. H. R., aged forty-eight years, letter-carrier; American. 
Admitted to the Presbyterian Hospital, September 27, 1913, com- 
plaining of dyspnea. His mother died at thirty-nine of “heart 
disease.” He has never had scarlet fever, diphtheria, typhoid, 
malaria, rheumatism, chorea, or syphilis. He had three attacks 
of gonorrhea. He had an attack of pneumonia ten years ago. He 
does not use alcohol or tobacco. Twelve years ago he was told 
that he had a large heart. Four years ago he “collapsed” while 
at work; he did not lose consciousness, but following this was 
confined to the house for two weeks suffering from weakness. For 
two and a half years he had had gradually increasing dyspnea on 
exertion. ‘Twenty months before admission he fainted at the end 
of a day’s work and was in the house five weeks from weakness. 
Nine months ago he stopped work on account of weakness and 
shortness of breath. He first noticed swelling of the legs four 
months before admission. For two months he has been obliged 
to sit up in bed to sleep. The abdomen had become much enlarged 
and the fluid was drawn off four weeks before admission. Examina- 
tion on September 27: Cyanotic and dyspneic. There was a right 
hydrothorax, extensive abdominal ascites, and edema of the legs. 
The liver extended from the fourth space to 6 cm. below the costal 
margin in the right midclavicular line; there was no pulsation. 
The urine averaged a daily output of 600 c.c., with a trace of 
albumin and a few casts. The sulphophenolphthalein output 
for two hours was 58 per cent. The blood showed a mild grade 
of secondary anemia; the Wassermann reaction was negative at 
this time and on several subsequent examinations. 

The apex of the heart was in the seventh space 18 cm. to the left 
of the midsternal line; no dulness to the right of the sternum. 
The action was slow and irregular; the rate about 40 per minute. 
The sounds were somewhat impure and muffled, the aortic second 
louder than the pulmonic second. No murmurs could be heard. 
The blood-pressure indicated that the majority of the cardiac 
contractions were audible below the brachial cuff at 154 mm. of 
mercury; the diastolic pressure was estimated at 96 mm. All of 
the cardiac contractions heard at the apex could not be felt in the 
radial artery. The character of the irregularity as determined 
by auscultation at the apex was as follows: for short periods the 
heart beat was slow and perfectly rhythmic, with a pause between 
the systoles of about one and a half seconds—this rhythm was 
interrupted at irregular intervals by an extra beat which quickly 
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succeeded one of the systoles of the slow rhythmic beats and was 
followed by a pause equal to the intersystolic pauses of the slow 
rhythm; the sound of the extra beats was less distinct than the 
others, but both first and second sounds could be heard; the im- 
pression was one of a slow rhythmic heart occasionally interrupted 
by extrasystoles. An electrocardiogram (Figs. 9, 10, 11) taken 
at this time showed an auricular fibrillation and slow ventricular 
activity perfectly rhythmic except when the rhythm was inter- 
rupted by an extrasystole arising from the left ventricle.6 The 
rhythmic beats were separated by an interval of 1.4 seconds and the 
heart rate, if the rhythm had been undisturbed by the extrasys- 
tolic contractions for a period of a minute would have been 36 per 
minute. The extrasystolic contractions occurred always 0.5 seconds 
after a beat of the rhythmic series, and each was followed by a 
pause of 1.4 seconds before the beats of the regular rhythm were 
resumed. 

Briefly the subsequent course was as follows: Removal of the 
fluid from the chest and abdomen was followed by a period of 
gradual improvement until October 27, when he suddenly developed 
a paralysis of the muscles of the right side of the face and a complete 
motor aphasia, after this he gradually improved and left the hos- 
pital the middle of November. He was readmitted December 
26 with compensation again broken, ascites, and hydrothorax. 

At this time the heart sounds were of poor quality: The pulmonic 
was louder than the aortic second sound, and there was occasionally 
heard a short diastolic murmur from the second left space to the 
apex where it had a musical quality. The pulse rate was between 
28 and 32. On ausculation it was evident that the number of 
extrasystoles had considerably increased over the condition as 
observed during his former stay in the hospital. In addition to 
the single extrasystoles following the rhythmic beats as above 
described a second extrasystole could frequently be detected, of 
which the second sound was sometimes heard and was at times 
inaudible. Practically none of the extrasystoles was forcible enough 
to reach the wrist. 

The electrocardiograms on December 29 are shown in Figs. 
12, 13, 14; the ventricular rate is 60, the auricle is fibrillating. 
This shows complexes of the normal ventricular form (type a), 
a second type (b) whose form indicates the starting-point to be a 
portion of the left ventricle near the base, and more rarely a third 
type (c), having its origin in the apical portion of the left ventricle.’ 
The time relations of these waves of ventricular activity are quite 
constant, the ectopic complexes following the preceding complex 
at an interval of 0.6 second; the normal complex (type a) is always 
preceded by a pause of 1.4 seconds. 


6 Rothberger and Winterberg, Arch. f. des ges. Physiol., 1913, cliv, 571. 
7 Ibid, 
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A few minutes after this record (Figs. 12, 13, 14) was taken .') 
grain of atropin was given hypodermically; the effect may be seen 
in Figs. 15, 16, 17, 18, all taken by Lead III. The changes which 
occurred may be tabulated as follows: 

Rate. Ventricular complexes. 

Time. Radial. Ventricle. Type (a) Type (b) Type (c) Figure 
5.35 P.M. 28 60 = 28 + 2 + 4 14 
5.41 P.M. (Atropin grain hypodermically) 


5.48 P.M. 32 i 32 + 32 + 4 

5.51 P.M. 40 j 40 + 27 + l 

5.54 

6.00 

6.01 

6.03 

6.05 

6.07 

6.11 

6.15 P.M. ) 18 


It is to be noted that the auricular fibrillation persists throughout 
the whole period, the ventricular contractions are increased from 
60 to 77 in twenty-two minutes, at the rapid rates nearly all of the 
ventricular complexes are of the normal form (type a), none of 
type ¢ persist, and when type b appears it occurs a little earlier 
than is usual for the normal complexes (type a), and is followed by 
a pause which is completely compensatory (measured by the rhythm 
of the complexes of type a). With the exception of the occasional 
ectopic beats the ventricle contracts in a perfectly rhythmic manner. 
The contractions corresponding to the normal complexes (type a) 
all, and these alone, are forcible enough to furnish arterial waves 
which are palpable in the radial artery. 

After the administration of atropin on December 29 the radial 
pulse remained above 60 for about eight hours and then fell to 35. 
Subsequently atropin was given regularly (;}» grain t. i. d. hypo- 
dermically) for periods of several days; by this means the pulse 
could be kept between 50 and 60. At these times the patient felt 
better until dryness of the mouth and paralysis of accommodation 
‘aused its discontinuance. At the present time (May, 1914) his 
general condition has considerably improved, although the rate 
and rhythm of the heart are much the same as on his admission on 
December 26. 

This case represents a type which was first described by 
Mackenzie* under the term “nodal bradycardia;” at the time of 
this early description he did not recognize that the auricle was 
fibrillating, but this was pointed out by Lewis’ at a later time based 
on electrocardiographic records of one of the same series of cases 
which MacKenzie had studied. Similar cases have since been 
reported by Lewis,” Cohn," Draper," and others. The presence 

§ Heart, 1909-10, i, 33. *Tbid., 1909-10, i, 351. 
10 Heart, 1911-12, iv, 15. " Thid., 1911-12, iii, 23. 
2 [bid., 1911-12, iii, 13. 
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December 29, 1913, 5.54 p.m., thirteen minutes after atropine. 


Lead III. Vs 60. 


Case III. December 29, 6.15 p.m Lead III 


Fic. 15.—Case 
Fic. 16.—Case III. December 29, 6 p.m Lead III. Vs 75. 
Fic. 17.—Case III. December 29, 6.07 p.m Lead III. Vs 75. 
H i i i i a? i i pee i i i 
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of extrasystoles and their increasing frequency indicates the myo- 
cardial damage which is progressive; the evidence goes to show 
that at first one point and later two points in the left ventricle 
have become excessively irritable. The inefficiency of these beats 
having an ectopic origin is evidenced by the fact that only a few 
of these are capable of causing a wave which can be detected in 
the radial artery, yet it is clear that these same contractions are 
exhausting to the cardiac tissues, since the pause after the ectopic 
beat is of the same length as the interval between two beats of the 
undisturbed ideoventricular rhythm. 

We have no reason to suppose in this case that we have removed 
the block by means of atropin. Except for ventricular extra- 
systoles the heart is rhythmic. We have simply removed the vagus 
control of the ventricle. The ventricle is working fairly rapidly 
(76), but in perfect independence of the irregular fibrillary impulses 
sent down from the auricles. (This activity reminds one very much 
of cases of auricular fibrillation which are frequently seen in which 
after a course of digitalis the pulse becomes comparatively slow 
presumably a partial block has been established—and regular at 
a rate between 70 and 80, although the auricles continue their 
fibrillary activity. In these cases, however, a dose of atropin not 
only causes the ventricle to beat much faster, but the artificial 
digitalis-block being removed the ventricle again beats with com- 
plete irregularity.) 

In the case here reported the administration of atropin caused 
an increase in the ventricular rate from 60 to 77 in twenty-two 
minutes. More impressive than this, however, is the fact that 
under this influence the number of contractions of type a (which 
are the normal ventricular contractions for this heart) increase 
from 28 to 72 and the beats of an ectopic origin almost disappear 
(falling from 32 to 4), this seems to indicate that the removal of 
vagus influence has permitted the normal pacemaker of this ventricle 
to increase its rate of production of stimuli over 150 per cent. and 
thus to supplant almost completely the impulses set free from the 
ectopic foci. 

Here again if we are correct in our interpretation we are forced 
to the conclusion that in spite of the auriculoventricular block the 
vagus has no inconsiderable control over independent ventricular 
activity. We have seen one other case of auricular fibrillation 
and block with occasional ectopic ventricular contractions which 
we have studied electrocardiographically with and without atropin; 
the atropin effect was quite similar to the case here described. 

SumMary. There are reported in detail three cases of heart- 
block representing three distinct types: 

1. Complete block following digitalis. 

2. Complete block with normal auricular activity. 

3. Complete block with fibrillating auricles. 
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Other cases are referred to in support of the evidence presented 
in detail from these cases. 

The effect of atropin administration was studied in each of these 
cases. In the first case (digitalis-block) the dissociation was re- 
moved; the evidence of the modification of ventricular activity 
was considerable. Evidence of the modification of auricular activity 
was negligible 

In the second case (block with normal auricular activity) the 
block was not removed but the ventricles were much more affected 
than the auricles. In the third case (block with fibrillating auricles) 
atropin did not destroy the block but allowed the ideoventricular 
rate to be greatly increased. 

If we are right in assuming that atropin acts only by paralyzing 
the terminal filaments of the vagus it is evident that in each of the ‘ 
cases here described the vagus had a very important influence in 
controlling the ventricle, either through the junctional tissues or 
directly on the ventricular tissue." 

Case I emphasizes the fact that the vagus infiuence is sufficient 
to establish a block between the auricle and the ventricle. 

Cases II and III indicate that even in the presence of a lesion 
sufficient to cause complete dissociation between the auricles and 
ventricles the nervous connections may remain in a condition of 
functional activity and thus continue to modify the ventricular rate 
and rhythm. 

It is suggested that in certain cases of block the sympathetic 
nerve connections may escape damage and may thus be capable 
of exerting a direct accelerator influence on the ventricle. 

The disappearance of the extrasystoles associated with an increase 
in the activity of the predominant pacemaker is illustrated. 

lor the privelege of studying a number of these cases I am 
indebted to the courtesy of my colleague, Professor Longcope, 
whose hearty coéperation while the patients were on his service 
in the Presbyterian Hospital has made these observations possible. 


ACONITE AS A VASODILATOR. 


By Hanna Tuomson, M.D., 


NEW YORE. 


OnE of the important questions in modern therapeutics is how to 
regulate arterial blood-pressure, particularly when it rises above 
normal. Morbid conditions due to high pressure are very numer- 


13 For further views of the control of the ventricle by the vagus, see Ritchie, 
Quart. Jour. Med., 1912-13, vi, 62. 
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ous and equally varied in their causation. We should, therefore, 
readily recognize it when present, and be fully aware of its special 
dangers in each case. This paper proposes to discuss only the 
medicinal agents which may be used to lower blood-pressure, and 
how they may be administered. 

The commonest drugs employed heretofore for this purpose are 
the various preparations of the nitrites, such as amyl nitrite, nitro- 
glycerin, potassium nitrite, and erythrol tetranitrate, named in 
the order of the duration of their action. The type of them all is 
amyl nitrite, whose action is so rapid that it is used only in sudden 
emergencies, as in attacks of angina pectoris. But the chief objec- 
tion to amyl nitrite is that its action is not only sudden, but very 
evanescent, which applies also to all nitrites when the conditions of 
disease for which vasodilators are indicated is taken into account. 
These morbid conditions are usually chronic in both their origin 
and cause, such as the processes ending in arteriosclerosis, chronic 
interstitial nephritis or in sclerosis of nervous tracts. 

These slowly induced textural changes are ordinarily caused by 
arterial ischemia, and either for their prophylaxis or for their man- 
agement, all nitrites are of little service, owing to their temporary 
action. Meantime the organic changes in the walls of the arte- 
rioles lead to the obliteration of wide areas of both the arterioles 
and the capillaries of the affected parts. This alteration is well 
illustrated in chronic interstitial nephritis, when on baring the 
unnaturally white skin of the abdomen, it will be found compara- 
tively difficult to produce a reddened mark by drawing the finger 
nail across it. In phthisis, on the other hand, the same procedure 
easily causes a scarlet line to follow the finger nail. But that which 
causes the cutaneous anemia must likewise occur in the capillary 
circulation of the internal viscera, and thus interfere with their func- 
tions. Now as the chief business of the kidneys is to eliminate urea, 
I have found that in chronic interstitial nephritis there is a char- 
acteristic and marked decrease in urea elimination. 

My objection to all nitrites, as above stated, is that their vaso- 
dilating effects are too transient, the most prolonged of them, that 
of the erythrol tetranitrite, lasting for less than an hour, which is 
by no means sufficient for such a permanent morbid condition of 
general arterial contraction, with heightened blood-pressure, as is 
present in chronic interstitial nephritis. 

After an experience of years in its use for this purpose, I regard 
aconite as the most efficacious vasodilator which we possess, when 
given systematically in full doses. Aconite thus administered at 
once reduces blood-pressure, produces a full and compressible pulse, 
and greatly increases the percentage of the elimination of urea in 
interstitial nephritis. 

We may here briefly allude to some contrasts between the clinical 
features of parenchymatous and interstitial nephritis. In parenchy- 
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matous nephritis the kidneys are large and white in color, while in 
interstitial nephritis they are shrunken and red. In parenchy- 
matous nephritis, albumin is abundant in the urine, in interstitial 
nephritis it is either wholly absent or present only in slight amount. 
In parenchymatous nephritis there is anasarca from beginning to 
end. In interstitial nephritis every sign of dropsy may be absent. 
In parenchymatous nephritis the urea elimination may be but 
slightly below normal, while in interstitial nephritis the urea is 
diminished from the start, below that of any other form of kidney 
disease. 

The most important action of aconite when administered in 
interstitial nephritis is to increase the elimination of urea. In a 
former paper, read before this association, I stated that in a series 
of cases which I had observed in my wards in the Roosevelt Hospital, 
the elimination of urea after the administration of aconite, was 
increased, in a large proportion of these patients to double the 
amount, previous to the administration of aconite, and in two cases, 
to three times the amount. In a series of 7 cases of chronic inter- 
stitial nephritis observed for two weeks by Prof. J. Edgar Welch, 
Dean of the Department of Medicine, at Fordham University, 
the property of aconite to increase the output of urea was not observ- 
able until Dr. Welch himself raised the strength of the aconite from 
that of the present pharmacopeia, which is only 10 per cent., to the 
pharmacopeia of 1890, which is 35 per cent., and which was the 
strength of the preparation which I used in my above observations at 
the Roosevelt Hospital. On doing so, Dr. Welch found that the 
elimination of urea was immediately increased to the extent that I 
had observed. I have given as much as 10 drops of this strongest 
tincture 4 times a day with excellent results in the reduction of 
pressure. 

The symptoms produced by heightened blood-pressure are usually 
distinct shortness of breath, often with a sense of oppression at the 
epigastrium, very perceptibly increased by muscular exertion, such 
as by walking or by ascending stairs, and especially by walking 
against the wind. Patients in such a condition are frequently 
obliged to stop, as they express it, ““To catch their breath.” Not 
uncommonly actual anginose pains come on, with attacks of dizzi- 
ness. In one case, a lady now seventy-five years of age, these 
symptoms were formerly very troublesome, but by perseveringly 
taking the aconite three or four times a day, she has been free alto- 
gether from them for twelve years, provided she does not omit the 
aconite. 

Another case was that of a well-known physician, aged sixty years, 
a somewhat fleshy man, with a large chest, and a blood-pressure of 
185 mm., who had severe attacks of anginose pains, waking him 
about 2.00 a.m., which passed down the left arm to the wrist. He 
was treated with the 10 per cent. tincture of aconite, 15 drops, com- 
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bined with 5 grains of sodium iodide, t. i. d., whereupon all his symp- 
toms improved, and his blood-pressure dropped from 185 to 160 mm. 
After continuing this line of treatment for two years, he reduced the 
aconite to only 10 drops, with an entire disappearance of his old 
symptoms. 

The beneficial effects of aconite are particularly pronounced in 
mental derangements of the nature of melancholia with high blood- 
pressure. Thus a patient of mine had been gradually passing from 
a state of melancholia with hallucinations about being financially 
ruined, until he became maniacally insane, and repeatedly tried to 
break through the windows. He was then treated by Dr. J. Edgar 
Welch, who had to employ three men to hold him while he was 
taking his blood-pressure. Dr. Welch by my directions gave him 
15 drops of the 10 per cent. tincture of aconite and 15 drops of the 
tincture of veratrum veride every half-hour. He took six of these 
doses before he became quiet, after which he remained permanently 
better, and in a few weeks was able to resume business, meantime 
taking 15 drops of the 10 per cent. tincture of aconite, four times 
a day, to prevent a relapse. 

As a veteran teacher of materia medica, I insisted upon the 
fundamental difference between functional and organic or consti- 
tutional medicines. Functional medicines like aconite or opium 
produce their whole effects in one dose, and however often repeated, 
the effect of the last dose is no different from that of the first. 
Organic or constitutional medicines, on the other hand, like iron in 
chlorosis, and mercury in syphilis, do not produce their effects except 
by the cumulative action of many doses. Therefore the proper dose 
of a functional medicine is not reached till it causes its own symp- 
toms. In the above case of maniacal melancholia I was obliged to 
give 180 drops in the course of three hours, because any less quan- 
tity would have produced no effect. 

A few years ago I was asked by a gentleman to prescribe for his 
widowed sister, Mrs. G., without seeing her, because in her then 
condition she refused to see any physician, or to take any medicine. 
His story was that she had been subject to severe melancholia until 
she became maniacal, and had to be committed to an asylum, in 
which she remained for about six months. She was then allowed to 
go home where she remained for nearly two years, attended by a 
trained nurse, but as above mentioned, in strict seclusion. Her 
high blood-pressure, and this gentleman’s description led me to con- 
clude that she was affected by melancholia, and without seeing her, 
I prescribed aconite, given by her nurse before each meal without 
the patient’s knowledge. She at once began to improve in her 
mental state. Noticing, however, that she became nervous and 
excitable toward night, I concluded to add a fourth dose of the tine- 
ture of aconite in the evening. After this she wholly recovered, 
and began to gain flesh, remaining in excellent health and spirits 
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until her death, which occurred in her sleep, as hereinafter detailed 
by her brother in a letter to me. 

“My sister passed away in her sleep Saturday morning, May 3. 
She owed to you five years of health and happiness, and I owe you a 
debt of gratitude which no words can describe. It seems to me in 
the interest of humanity, your treatment by aconite should be 
known in the various institutions where circulatory troubles are 
diagnosed as diseases of the brain.” 


WHEN AND HOW TO USE TUBERCULIN PREPARATIONS IN 
PRIVATE PRACTICE. 


EFFICACY OF ADMINISTRATION BY MOUTH. 


By Sotomon Souts Conen, M.D., 


PROFESSOR OF CLINICAL MEDICINE, JEFFERSON MEDICAL COLLEGE; PHYSICIAN TO THE 
PHILADELPHIA GENERAL HOSPITAL, PHILADELPHIA, 


Ir tuberculin is to become a useful therapeutic agent, its ad- 
ministration must be made so safe and so simple that it can be 
employed without fear by the general practitioner. After all, it 


is but a very small proportion of the tuberculous who come under 
sanatorium care, or who seek the advice of “tuberculosis special- 
ists;” and any treatment that must needs be restricted closely 
in its application can do but a minimum of good. 

Thanks principally to Arthur Latham and his co-workers, H. 
l). Spitta, and A. E. Inman, we have now a method of adminis- 
tration of tuberculin and similar bacterial products which meets 
the necessities of the situation. 

The writer of this paper is among those who condemned and 
opposed the use of the so-called,“ Koch’s lymph” when it was first 
and, through the meddling of the Gérman Emperor, prematurely 
introduced. Both theory and observation were convincing as to 
its harmfulness in the overwhelming number of cases; and nothing 
of what was then said! needs be retracted. 

But later work, and especially the painstaking studies of Trudeau, 
have shown not only the cause of the unfortunate results of the first 
period, but also how they may be avoided. 

The early disasters were chiefly owing to two errors: (a) crude 
dosage; and (b) unsuitability of cases treated. With due attention 
to the selection of cases, and with careful choice and gradation of 


“ 


1S. Solis Cohen, Therapeutics of Tuberculosis, in Hare’s “‘ System of Practical 
Therapeuties,”’ first edition, Philadelphia, 1891, vol. i, pp. 872 to 874. 
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doses, results are now reached that are well worth while, and that 
apparently cannot as yet be attained by other means. 

It is especially incumbent, therefore, on those of us who com- 
batted the destructive use of tuberculin, to do our part toward the 
establishment of its constructive use. This paper is so intended. 
It deals with pulmonary tuberculosis only. It will attempt to show 
how, and when in general private practice, some of the preparations 
of tubercle bacilli and their derivatives may be employed as adju- 
vants to hygienic regime and wise medication, with distinct benefit 
to the patient. For sanatorium physicians it might be considered 
a work of supererogation; but it is addressed to the general prac- 
titioner, who can (and should be encouraged to) make use of this 
additional means of aiding recovery in a frequent and troublesome 
malady. 

DosaGce. Although it is necessary—for our purpose, at least— 
to modify his actual plan of operation, Trudeau? established the 
correct principle of dosage—namely, to begin with a minute dose 
and to induce tolerance (or immunity) by very gradual increase, 
with due regard to local, focal and constitutional reactions—includ- 
ing among the latter, such symptoms as headache and malaise, 
even in the absence of febrile movement. Trudeau followed the 
common custom of hypodermic injection, and was guided by 
clinical phenomena in estimating the effect of the remedy. 

When Sir Almroth Wright introduced the study of the opsonic 
index, a further advance was made. Not only did a definite reac- 
tion subject to precise means of investigation become the criterion 
of effect, but also the differentiation between the positive and nega- 
tive phases of that reaction did away with one source of danger and 
made possible the choice of the most favorable time for injection. 
The method, however, was, and is, too troublesome for general 
application; and it has not found favor, even among sanatorium 
physicians. It is of advantage in special instances, and particularly 
in the investigation of novel procedures, as a measure of control; 
and by it, indeed, the studies of Latham and his colleagues were 
made demonstrative. 

The next great advance came when Latham,’ studying his cases 
clinically while Drs. Spitta and Inman verified the results by 
laboratory methods, demonstrated (1) that the clinical tempera- 
ture curve furnished an exact and trustworthy method of distin- 
guishing between the positive and negative phases of the tuberculo- 
opsonic reaction (the negative phase being denoted by a rise of 
temperature, the positive phase by a decline), and (2) that the 
administration of tuberculin products (and other bacterins) by 
the mouth (or rectum) was followed by reactions as definite and 

Amer. Jour. Men. Sctr., August, 1906, and June, 1907. 


‘Tatham, Spitta, Inman, Proc. Royal Socicty of Medicine, London, 1907-1908, 
MuJical Section, pp. 213 seq.; |.atham and Inman, Lancet, London, 1908, ii, p. 1280 
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as effective, as those resulting from hypodermic injection. These 
results, the work of competent observers, and of methods of study 
beyond criticism, have made feasible the general, intelligent use 
of tuberculin; 7. ¢., its application outside of sanatoriums, hospitals, 
and the care of specialists with laboratory facilities and training. 

Latham was able to show, also, that the therapeutic reactions 
can be produced by doses of tuberculin even smaller than those 
employed by Trudeau. 

Taking up Latham’s methods, I observed‘ (a) that by certain 
modifications of the technic the administration of tuberculin per 
os might be made somewhat simpler, and thus more widely avail- 
able; and (b) that the initial dose might with advantage be still 
further and very greatly reduced. 

I then requested my nephew, Dr. Myer Solis Cohen,® to make 
a further and independent series of observations, using various 
forms of tuberculin preparations. This study was confirmatory 
of both Latham’s and my own results, and developed a new, and 
somewhat surprising feature, in the regularity with which in certain 
subjects definite constitutional reactions (chiefly headache and 
malaise) followed the administration per os of almost infinitesimal 
doses (e. g., one one-billionth of a milligram) of tuberculinuwm 
purum—similar reactions having since been observed with other 
preparations, as well. 

As a result of these various lines of observation, the procedure 
now to be described was adopted, and has for some years been 
carried out. 

I. Preparation. Observations were made with “old tuberculin 
(O. T.),” “tuberculinum purum (7. P. or endotin),” “bacillary 
emulsion E.),” “bouillon filtrate (B. F.)” and “tubercule- 
bacilli residue (7. R.).”’ Latham had used T. R., giving it, by 
preference, with horse-serum, to promote absorption as well as 
effect; and this plan was followed at first in the hospital studies 
necessary to obtain familiarity with the workings of the remedy. 
When, however, the attempt was made to widen the scope of 
the work, and especially by entrusting the remedy to intelligent 
patients for use at home, the procedure was found to be too costly 
as well as too difficult. Tubercule-bacilli residue was therefore 
ground up with milk sugar, in such proportion that one gram of the 
powder contained one ten-thousandth of a milligram of the active 
substance. Thus a dose of 0.5 gram would contain one twenty- 
thousandth of a milligram of T. R., and a dose of 0.1 gram would 
contain one one-hundred-thousandth of a milligram of T. R., ete. 
This was given in diluted beef juice, whey, albumen water or 


4S. Solis Cohen, New York Med. Jour., January 20, 1912, p. 132; Critic and Guide, 
New York, April, 1913, p. 125. 
5 New York Med. Jour., 1913, xeviii, 268; Interstate Med. Jour., 1914, xxi, 297. 
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skimmed milk (diluted) which answered equally as well as serum. 
Saline solution was used as the diluent, about half an ounce to an 
ounce of fluid (15 to 30 ¢.c.) being given altogether. 

When experience had shown that very small doses and extremely 
minute increments were desirable, the manufacturers who had 
been kind enough to prepare the experimental powders (Messrs. 
H. Kk. Mulford Company) were asked to prepare a series of tablets 
varying in strength from one one-millionth of a milligram to one 
one-thousandth of a milligram each. These are now employed, 
and prove both convenient and efficacious.® 

Similar tablets of O. T. and B. E. have also been made, and are 
available for cases in which these preparations are desirable. 

When smaller doses than one one-millionth of a milligram are 
desired, the tablet is dissolved in 1 ¢.c. or more of sterile water, 
and the appropriate number of drops added to the diluted beef 
juice, bouillon, or other vehicle. 

When endotin is employed, the ampoules are used, the liquid 
contents being readily soluble in salt water, beef juice, whey, broth, 
or horse serum for oral or rectal administration. 

Dose. Latham had used one twenty-thousandth of a milligram 
of T. R. as his initial therapeutic dose in chronic cases, and the 
same quantity was used in the first observations at Philadelphia. 
Soon, however, it was found that in some instances febrile reaction 
occurred, even from so small a dose; or that, although reaction 


6In order to reduce the number of different strengths of tablets that druggists 
would have to carry in stock to meet prescriptions, the manufacturers have decided, 
after consultation with me, to market only two strengths: (a) one one-hundred- 
thousandth of a milligram, and (6) one one-thousandth of a milligram, respectively. 

To administer a dose of one one-millionth of a milligram, tablet A should be 
dissolved in ten teaspoonsfuls of water, one teaspoonful of which is to be added to 
the beef juice and the other nine thrown away. For any number of millionths 
up to nine, that number of teaspoonsfuls is to be used and the balance thrown away. 
For doses in the hundred-thousandths up to ten, the tablet itself is available. For 
doses in the ten-thousandths, tablet B is to be dissolved in ten teaspoonsfuls of 
water and the required number of ten-thousandths will be represented by the num- 
ber of teaspoonsfuls used. Since the cost of the tablets is largely in the making and 
not in the precise amount of tuberculin which they contain, this plan is no more 
expensive for the patient than the supply of tablets of the exact dose, while much 
more economical for the manufacturer and the dispensing druggist. 

Of course, the powders containing a definite quantity of tuberculin product 
rubbed up with milk sugar (say one ten-thousandth of a milligram in the gram), 
such as were used in the earlier observations, could be supplied, and a definite 
quantity of this dilution (still further diluted if necessary) divided extemporan- 
eously, upon prescription, into any number of powders or triturates desired; but 
the objection to this method is that the thorough distribution and accurate sub- 
division necessary for precision in dose is difficult for the ordinary druggist not 
possessed of special machinery or especially expert in manipulation. I have fol- 
lowed this plan, however, with certain Philadelphian pharmacists willing to take 
the trouble, and it has been entirely satisfactory. Also a liquid preparation, such 
as is furnished for ‘‘serial dilution’? for hypodermatic injection can be used by 
the physician himself or a trained assistant for oral administration as well; but 
the dilution of this for a minute dose could not be entrusted to the patient or a 
member of the patient’s household. It is purely a matter of convenience, and 
ready availability to use the tablets. 
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might not at first be marked, it became so after slight increase in 
the quantity administered. Accordingly, the initial dose was 
reduced to one one-hundred-thousandth of a milligram. In a 
number of cases this proved to be entirely satisfactory, since it could 
be increased gradually, without the production of marked reaction, 
until a dose of one ten-thousandth of a milligram, or even one one- 
thousandth of a milligram, was reached. The observations already 
referred to, however, of subjective constitutional reaction from 
infinitesimal doses of tuberculinum purum, and a few instances 
of distinct febrile reaction at one one-hundred-thousandth of a milli- 
gram of T. R., even when the initial dose was but one-tenth of 
this, led to still further reduction. I now begin, as a rule, with 
one one-millionth of a milligram, and aim by gradual increase— 
not to produce reaction and then induce tolerance, but—if possible, 
to avoid toxic reaction, both objective and subjective, entirely. Accord- 
ing to circumstances, the dose is increased by one one-millionth of 
a milligram or less, at each repetition, until a dose of one one- 
hundred-thousandth of a milligram is reached—unless meanwhile 
there should be developed some of the subjective or objective 
symptoms of toxic reaction—especially fever. In that case, the 
dose is diminished to the quantity previously tolerated and this is 
repeated twice before increase is again attempted. 

At most two doses of the tuberculin are given weekly, so that 
it may take four or five weeks or longer to reach the dose of one 
one-hundred-thousandth of a milligram. If this quantity is abso- 
lutely tolerated, the increment added to the successive doses may 
be augmented. 

Here I have no fixed and invariable rule. Attempts have been 
made to work out an optimum proportional increase in percen- 
tages of the preceding dose, for the oral method, as by various 
observers for other methods; but this is supererogatory and trouble- 
some. According to the time at one’s disposal, the apparent 
severity of the case, and other factors—including tendency to re- 
action, and progressive improvement—the procedure must be 
individualized. 

When the patient is tolerably robust, and there is no activity 
or no great activity of local phenomena,—especially if softening 
and fever be absent, or at most only occasional rise of temperature 
exceeding 99.5° or 100° F. be manifested—one may justifiably risk 
increments of one two-hundred-thousandth of a milligram. This 
will at first be 50 per cent. of the preceding dose, then only 33.5 
per cent. of the preceding dose, and so on, in diminishing ratio. 
If this increment of one two-hundred-thousandth milligram be 
well tolerated twice weekly, for a week or two, it may be raised to 
one one-hundred-thousandth. In the course of five to seven weeks 
a dose of one ten-thousandth of a milligram will thus be reached; 
at which point a halt may well be made for several weeks. If, 
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however, the patient is not robust, if there be tendency to fever, 
or if there be more than a few small or scattered liquid rales, 7. e., 
when tissue changes are, or recently have been, active, it is better 
to continue with minute increments—say one one-millionth or one 
five-hundred-thousandth of a milligram (¢. e., two one-millionths) 
even after reaching the one-hundred-thousandth milligram mark; 
or one may use three one-millionths or four one-millionths, accord- 
ing to circumstances. And the effect, toxic or remedial, of previous 
doses must always be taken into account. In other words, one 
must, as in any other medicinal procedure, “mix his (drugs) with 
brains.” 

In the manner indicated, avoiding reactive disturbance as much 
as possible, tolerance to increased quantities of tuberculin is slowly 
brought about, coincidently with improvement in both subjective 
and objective clinical phenomena. The dose of one ten-thousandth 
of a milligram is in some cases never exceeded. Should further 
increase seem to be necessary, however, the increment usually 
chosen, other things being equal, is one one-hundred-thousandth 
of a milligram. The increase is now made very slowly, the same 
dose being repeated for several weeks to a period of months, before 
increments as great as one ten-thousandth of a milligram are 
adopted. ‘The maximum dose reached in nine-tenths of the cases 
thus far treated has been one one-thousandth of a milligram; 
but I do not hesitate to go up to one one-hundredth of a milligram, 
or even to a whole milligram, if in a particular case such advance 
of dosage should seem to be required. However, the good effects 
sought for are usually brought about by increases to maximal points 
between one ten-thousandth and one one-thousandth of a milligram 
and hence larger doses have not, as a rule, seemed either necessary 
or desirable. The effect determines the maximal dose. 

If at any point in the course of treatment toxic reaction occurs, 
further increase is not attempted until the quantity producing 
the reaction has been tolerated at least twice; or should the dose 
which induced the reaction be more than two or three one-hundred- 
thousandths of a milligram, the usual, and I think the best, plan, 
is to drop back to the dose previously tolerated, and to continue 
that quantity for two or three weeks before another attempt is 
made to secure tolerance of the increment. The more carefully 
one avoids even the slightest reactive disturbance,’ the more surely 
will the agent prove of therapeutic usefulness. 

Frequency of Administration. Latham, Spitta and Inman say: 
“That T. R. is absorbed satisfactorily is shown by the fact that 
the smallest dose given in this investigation produced an immediate 

7 See paper by Meyer Solis-Cohen, The Subjective and Objective Symptoms of 
Favorable and Unfavorable Reactions to Tuberculin, Medical Record, New York, 


October 31, 1914, for description of many signs of reactive disturbance not com- 
monly recognized. 
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rise-in the opsonic content of the blood. This dose was one twenty- 
thousandth of a milligram, which in reality represents one one- 
hundred-thousandth of a milligram, or one one-hundred-millionth 
of a gram. Administered in this way tuberculin stimulates the 
production of antibodies and so raises the opsonic content of the 
blood and confers immunity. The negative phase after absorption 
appears to be shorter and less marked when tuberculin is given in 
this way than it is when the hypodermic method is employed. 
Similarly, the positive phase has a shorter duration, and so far as 
this investigation has gone, seldom lasts more than five days. 
The positive phase, however, is often succeeded by a short negative 
phase and then by a more prolonged positive phase. 

“Simultaneously with the improvement in the immunity curve 
produced by tuberculin, occurs the improvement in the patient’s 
condition. The temperature falls, the cough becomes less trouble- 
some, expectoration is greatly diminished and the patient has a 
feeling of well being.”’ 

Myer Solis Cohen and Albert Strickler,’ studying the leukocytic 
picture, observed an increase in the lymphocytes and in the poly- 
morphonuclear cells with one and two nuclei (the first two classes 
of Arneth) after the administration by mouth of old tuberculin 
(O. T.) and bouillon filtrate (B. F.). 

Based upon these various observations, and with the object of 
avoiding negative phases and prolonging positive phases, I have 
in most cases adopted the plan of administering the tuberculin 
twice weekly; that is to say, after intervals of three and four 
days respectively. Indications in a particular case may, however, 
point to the desirability of longer intervals, and in cases in which 
no therapeutic result is manifested, it is sometimes desirable to 
shorten the intervals in order to determine the degree of immunity, 
if any, that has been attained. Latham used both horse serum and 
physiological saline solution to promote absorption of the liquid 
preparation of T. R. that he employed. As a rule he gave the 
preference to horse serum, believing that this also possesses some 
desirable therapeutic property. As already stated, I have used 
diluted beef juice (pressed from raw meat or meat just “warmed” 
through), broth, whey, skimmed milk, or albumen water instead. 
I prefer the beef juice. Latham insists upon an empty stomach 
as the necessary condition for absorption of all “vaccines,” and 
administers the tuberculin preferably before breakfast, believing 
the general resistance to be higher in the morning than in the 
evening. This is an excellent plan with bed patients, especially 
in febrile cases; and it may also be carried out when the patient, 
although not in bed, is at home, or at least, not occupied, during 
the day. Sometimes in the treatment of patients at their own 


8 New York Med. Jour., 1912, xev, 53. 
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homes, especially those who are able to work and are employed, 
it is better to give the tuberculin at night and have the patient 
remain in bed until noon of the next day—or later, should there 
be increase of temperature or other definite symptom of reaction. 
In this way, while observation of the effect of the agent cannot be 
so close, an undue loss of time from work is avoided. When the 
time comes that the patient can be allowed to walk about and 
work, even on the day he takes the tuberculin, either morning or 
evening may be chosen; or if the dose be given only once a week, 
as is frequent in such cases, the weekly day of rest offers the best 
time. It will thus be seen that it is necessary to individualize in 
each case, and to pay minute attention to all the details of environ- 
ment, occupation and the like; but it is not necessary here to go 
into further elaboration on this head. 

Duration. The treatment as a whole, is to be continued, with 
intermissions determined by results, for many months; and resumed 
from time to time, if necessary, over a period of many years. 
When resuming treatment after an intermission, the initial dose 
should be determined by the previous record of the patient. With- 
out attempting to make a fixed mathematical rule, it has been my 
practice to resume with one-third to one-half of the maximum dose 
that was previously tolerated, and to increase with relative rapidity, 
provided the tuberculin continues to. be well borne, up to that 
previous maximum. ‘This quantity is then usually continued for 
some time without any further attempt to increase; but should 
progress not be satisfactory, a further slowly progressive increase 
is undertaken. Should the drug not be well borne, either it must 
be dropped or the dose reduced to a minimum and gradually 
increased, as in the first course. 

SELECTION OF Cases. Here again we are chiefly indebted to 
Trudeau’ for the establishment of correct principles. Without 
going further into history, or quoting varying opinions, it will 
suffice, for present purposes to indicate, as a result of personal 
observations and experience, those cases in which the general 
practitioner may, without fear, and with considerable benefit to 
the patient, institute the administration of tuberculin preparations 
by the mouth. 

According to present knowledge, any preparation of the tubercle 
bacillus or its products is likely to do harm in the majority of what 
may be termed advanced, active cases. Nevertheless, there are some 
cases of this general group in which improvement, and even arrest 
of destructive processes, can be brought about by the cautious 
administration of one or another form of tuberculin. In my own 
experience, tuberculinum purum has been, in general, the most 
efficacious and the least provocative of reactive disturbance. 
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It is in these cases especially that Detre’s method of control of 
tuberculin therapy by the “differential cutaneous reactions” may 
be of greatest service in selection of the particular agent to be 
employ red. 

However, the general practitioner should not attempt—at least 
for the present—to give tuberculin in these cases at all. In 
experienced hands, with the patient under continuous, skilled 
observation and complete control, it may be not only justifiable 
but desirable, to endeavor to prolong life or increase comfort by 
the judicious use of bacterial preparations. Under any other 
circumstances, the risk of doing harm and of hastening death out- 
weighs the problematic chance of doing some good. 

It is therefore only in comparatively early cases that I am at 
present prepared to recommend tuberculin for general use—-and 
not in all of these. 

In active—so-called acute—cases, with marked febrile move- 
movement and energetic tissue changes, I have indeed, seen tuber- 
culin do good; but only in skilled hands, with experienced atten- 
dants in charge of the patient, and all the circumstances of the 
environment under control. Such cases, therefore, are beyond the 
scope of the present paper. 

In quite early cases of a sluggish, or at least inactive type, 
tuberculin is rarely needed. When suitable environment and 
proper food can be obtained, and when the physician is not afraid 
to use drugs judiciously—especially preparations of iodin (including 
the thyroid gland), of calcium, of arsenic and of iron—recovery 
will, in the vast preponderance of cases, take place without it. 

Sometimes, however, even in the class of cases under considera- 
tion, those, namely, in which tissue changes have not progressed 
beyond the stage of infiltration and in which fever has not de- 
veloped—improvement may be unduly slow, despite fresh air and 
good food, judicious regulation of exercise and rest, and the wise 
choice of medicaments. In another small group of cases, the 
improvement which sets in during the first few months of good 
treatment, may come to an abrupt standstill, considerably short 
of the point at which we can look for permanent recovery. In 
another, and still smaller, proportion of cases, not only will the 
improvement come to a standstill, but there may even be retro- 
gression. Some tendency to febrile disturbance may be manifested; 
there will be loss of appetite, perhaps loss of weight; liquid rales 
may appear. In each of these three groups of cases—(1) those in 
which improv ement does not begin quickly, or progress w ith sufli- 
cient activity; (2) those in which improvement is prematurely 
arrested; and (3) those in which retrogression threatens or occurs 
tuberculin employed with care and discretion will frequently prove 
of the utmost advantage. 

In the first stages of its use the patient should be kept strictly) 
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at rest; especially so in those cases which show liquefaction or a 
tendency to elevation of temperature. Afterward it may be neces- 
sary to keep the patient at rest only on the day when tuberculin 
is given, or that and the day following. Still later, when distinct 
improvement has set in and tolerance to the doses given has been 
secured, the patient may be allowed to move around as usual, even 
while taking the remedy. 

It is particularly, however, in two other classes of cases that I 
have seen the best results from the use of tuberculin by the mouth. 

Certain patients with chronic pulmonary tuberculosis, go along 
after the first months or years of improvement, (a) without definite 
recovery, or (b) with periods of relapse or recrudescence, in which 
there may be merely increase of cough, with perhaps slight hemo- 
ptysis, a limited area of fine rales, and an insignificant rise of tem- 
perature; or there may be days, or weeks, of considerable fever, 
marked activity in physical signs, and even invasion of new areas. 
The relapses may thus be very mild or quite severe. 

Formerly, in my practice, these latter patients were treated in 
the following manner. Absolute rest was instituted so soon as 
symptoms of retrogression appeared, no matter how trifling, appar- 
ently, these symptoms might be—perhaps only the headache and 
malaise that come to be recognized as premonitory indications. Diet 
was regulated; ice applied over the heart if body temperature exceeded 
99.8° F.; perhaps the chest lightly blistered over the area of renewed 
liquefaction; and appropriate medicaments prescribed — usually 
creosote carbonate in rather full doses, sometimes digitalis, also in 
full doses, sometimes quinine hydrobromide, also in full doses. I now 
find that if, in addition, the administration of tuberculin be insti- 
tuted and cautiously continued, improvement is more sure and more 
rapid than when tuberculin is not used. Care and caution are needed, 
however, in choosing the time, and the dose, and in adjusting the 
increase of dose; and the maximal quantity reached is rarely so 
much as one ten-thousanth of a milligram. It is necessary, more- 
over, to observe the physical signs quite closely in order to make 
sure that the intensity of focal phenomena is not increased by the 
tuberculin. Quite often it is best to wait until the relapse begins 
to show distinct signs of amelioration, or even until after recovery 
from the relapse—that is to say, until after the subsidence of the 
most acute symptoms. Tuberculin may then be given with intervals 
of from three to seven days between doses, and with cautious increase 
of quantity up to one ten-thousandth of a milligram—rarely beyond 
this—over a period of some months. 

Accumulating experience tends to show that the tendency to 
relapse is thus greatly diminished, and in some cases apparently 
abolished; though of course, many years must elapse before a 
judgment of this kind can be considered final. Thus I well remember 
such a case, before the days in which I was willing to use tuberculin, 
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in which eight years passed in apparent health, and then, following 
an indiscreet change of climate, a very severe and troublesome 
relapse set in. One should not be over-sanguine, therefore, in his 
statements or his expectations concerning patients of this group. 
Still there is sufficient evidence to warrant the opinion that tuber- 
culin helps both to postpone relapses and to diminish their intensity 
and their duration. 

As to those cases which simply “hang fire,” as it were—neither 
recovering entirely nor losing much ground—tuberculin is of dis- 
tinct service. It should be given say once or twice weekly, for 
three months or more; then intermitted for a month or two; then 
resumed; and so on over a period of years. Sometimes it clinches 
the recovery. Always it brings about marked improvement. 

It will be seen, therefore, that tuberculin is advocated neither 
as a specific nor as a sole curative means, but simply as a slight 
additional stimulus to the natural defensive and recuperative 
processes of the organism—a little push to start them working in 
the beginning, or to send them on when they show lack of momen- 
tum—a little help to overcome unexpected obstacles or contrary 
forces that might even turn the wheels backward. And as too 
strong a push, or a push at the wrong time might upset the machine, 
one needs always to be careful and conservative in its application. 

CasE Recorps. Perhaps brief notes of a few typical cases will 
bring out more clearly, through concrete illustration, the chief 
points that have been set forth. 

CasE I.— Recurrent tuberculous peribronchitis. Recovery. 

H. D. Jr., now twenty-seven years of age, came under my care 
at the age of nine years. He was a thin, anemic, ill-developed 
child, with more or less constant cough and expectoration. Several 
members of his mother’s family had died of tuberculosis, and a 
previous attendant had told his parents that he “would not live 
to be twelve years old.”’ Physical examination showed scattered 
dulness throughout both lungs, especially marked along the borders 
of the sternum, and both fine and coarse crackling rales. He had 
fever (102° F.) when first seen, and for fourteen years, despite 
the marevelous general improvement resulting from hygienic and 
medicinal treatment, he continued, once or twice yearly, to have brief 
relapses, attended with fever and with loss of flesh and strength. 
Profuse, fine rales would be heard, chiefly in the middle areas of the 
lungs and at the posterior bases—sometimes, however, at the apices. 
These attacks usually followed a period of prolonged fatigue from 
overwork or some indiscreet exposure. The young man, however, 
had grown tall, broad, and robust, weighed about 175 pounds, 
was a skilled swimmer and tennis player, and kept active in his 
outdoor occupation as assistant manager of a large estate. About 
four years ago, during a relapse in the summer time, I added to 
the usual treatment of rest and creosotal, the use of T. R. tablets 
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by the mouth; beginning with one one-hundred-thousandth of a 
milligram and increasing to one twenty-thousandth of a milligram. 
The recovery was not much quicker than usual (taking about 
four weeks), but the recuperative tendencies were distinctly stimu- 
lated, so that the patient felt better during the attack than was the 
rule, and was stronger after it. The tuberculin treatment was 
continued for six months, with gradual increase of dose to one five- 
thousandth of a milligram; and then (active physical signs having 
been absent for five months) a somewhat rapid increase to one 
one-thousandth of a milligram was made for the purpose of provok- 
ing and overcoming febrile reaction. During this latter period, 
rest in bed was enforced on the “tuberculin days,” once weekly. 
After one one-thousandth of a milligram could be borne without 
rise of temperature, a slightly smaller dose was continued once a 
week for three months longer. Since then there has been no relapse 
—this being the fourth year of exemption. However, tuberculin 
treatment was resumed every year except the present, for a period 
of two months, beginning, for convenience of notation, with the 
anniversary of the last attack. The dose used was one ten-thou- 
sandth milligram bi-weekly. 

CasE Il.—Active early tuberculosis of lungs. Recovery. 

S. S., aged twenty-five years, traveling salesman, was first seen 
in the fall of 1909. He had had a distressing cough for three months 
or more, was losing flesh and strength rapidly, and had recently 
developed fever. His evening temperature was 102.2° F., the pulse 
rate varied around 120. There was scattered dulness, principally 
at the apices, with fine, dry rales on the left and small moist rales 
on the right. He was put to bed in the open air (with an ice-bag 
to the precordium for an hour at a time, several times daily), and 
fed upon underdone, finely chopped beef, and hot water. Creosotal 
and tincture of digitalis were administered in ascending doses, 
for effect. Later, slight blisters (one inch square) were made from 
time to time (one or two weekly) over the upper anterior chest, 
being allowed to dry without opening. The patient lost four pounds 
the first week, two pounds the second week, nothing the third 
week. In the fourth week he began to gain; and by the end of 
another month, fever and rales had disappeared, cough was markedly 
lessened, appetite was good, strength had begun to return, and 
there had been a net increase of twenty pounds in weight. Digitalis 
had been withdrawn and capsules of creosote and morrhuol were 
substituted for the creosotal. Improvement continued, although 
the patient was now permitted to move around. After some four 
months longer of treatment, during which “soluble” calcium 
lactophosphate (given in hot water an hour before meals) had been 
added to the medication, Mr. S. was allowed to work a few hours 
daily, calling upon city customers. The total net gain in weight 
at this time was thirty pounds; and the diet, while still consisting 
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chiefly of rare broiled or roast beef and hot water, included also 
milk, eggs, rice, toast, butter, broths, fresh fruit, and green vege- 
tables. In the course of some two months, occasional cough began 
to return, there was more or less malaise and some tendency to 
fever, with an impairment of appetite and a loss of five pounds in 
weight. Some moist sounds were heard at one apex. Rest was 
reinstituted, and the fever, rales and cough disappeared, but 
returned when the patient resumed moderate activity. Renewed 
rest was again followed by improvement, fever subsiding as before. 
Tuberculin residue was then given, the initial dose being one one- 
millionth of a milligram and the increase quite gradual. At one 
one-hundred-thousandth milligram, reaction was manifested by 
a slight rise of temperature (99.5° F.). Within twenty-four hours, 
however, the temperature fell to a point slightly subnormal. The 
same dose was repeated twice weekly for a month, without again 
causing fever. Cautious increase was now made, pausing or reducing 
the dose whenever the temperature rose and then attempting to 
push on again to and beyond the reaction dose, until finally the 
patient became’ able to bear one one-thousandth of a milligram 
without the slightest febrile or other disturbance. During this 
time (some four months), rest, while not absolute and continuous, 
was fairly maintained; and complete rest was ordered not only on the 
day the tuberculin was given, but also on the following day, even 
when no untoward reaction was observed. If febrile reaction occurred 
the patient was kept absolutely quiet until it had passed over, and, 
as a rule, for forty-eight hours longer. After the dose of one one- 
thousandth of a milligram was tolerated several times in succession, 
the patient was permitted to move around, except on the day 
tuberculin was given, and the dose was diminished to one two- 
thousandth of a milligram. This was kept up for a month longer. 
Tuberculin was then withdrawn for a month, to be resumed with an 
initial dose of one ten-thousandth of a milligram. For three years, 
the plan of taking the T. R. tablets once or twice weekly for a 
month, and then omitting them—at first for a month, later for two 
months—was followed pretty regularly. The patient was allowed 
to pursue his usual occupation all this time, except for absolute 
rest on the “tuberculin day.” The tuberculin was then withdrawn 
altogether. The patient still remains well, fat, vigorous, and ruddy. 
I saw him so recently as a week before this acount was written, and 
could find no evidence of pathological activity in the lungs. 

Case II].— Advanced pulmonary tuberculosis with tendency to alter- 
nate quiescence and recrudescence. Prolongation of quiescent periods. 
Diminished severity of relapses. 

Mrs. S. P., was aged twenty-five years when she came under 
observation in 1907. Her father and sister had died of pulmonary 
tuberculosis and a brother of tuberculous meningitis. She had 
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VoL. 149, no. 1.—JaNvuaRy, 1915 4 


94 COHEN: TUBERCULIN PREPARATIONS BY THE MOUTH 


during all that time, and had had fever and night sweats for three 
months. Menses had ceased, and the patient was quite anemic, a 
condition aggravated by recent hemorrhages. ‘Tubercle bacilli 
were numerous in the sputum. There was considerable dulness 
over the lungs, chiefly apical on the left, and middle lobe on the 
right, but extensively distributed on both sides of the chest, both 
anteriorly and posteriorly. <A fairly large, “active cavity”? was 
evident in the middle portion of the superior lobe of the left. On 
the right there was a small apical cavity and numerous scattered, 
high-pitched liquid rales in other parts of the lung. Rest in the 
open air, and appropriate diet and medication (calcium, creosote, 
arsenic) were instituted. The patient rapidly improved, gaining 
considerable in strength, weight, and sense of well-being, and losing 
fever and sweats. The liquid rales disappeared, the cavities ap- 
parently became dry. In some six months there was recrudescence 
of activity, and after six or eight weeks, renewed improvement. 
This course continued for some three years, there always being a 
little further extension of tissue loss as a net result of each relapse. 
Tuberculin (O. T.) was then cautiously administered by the mouth, 
the patient being taken into a sanatorium for the purpose of close 
observation. The initial dose was one one-millionth of a milligram; 
the maximal dose reached during three months of absolute rest 
being one twenty-thousandth of a milligram. Improvement was 
steady and persistent. Calcium was continued, creosote and arsenic 
alternated, weekly, and tuberculin given once monthly in quantities 
cautiously increased to one ten-thousandth of a milligram. The 
patient is kept at complete rest the tuberculin day and the day 
following; but permitted to move around for half a day on other 
days. At one time staphylococcic and streptococcic bacterins were 
used additionally, to combat the mixed infection. Tuberculinum 
purum and tubercle bacilli residue have been tried in substitution 
for O. T. the effects appearing to be much the same whatever 
preparation is used. 

The net result has not been to bring about recovery in this 
rather severe case, but to prolong the periods of quiescence and to 
lessen both the severity and the duration of the relapses. The 
comfort of the patient has been markedly increased, and I have no 
doubt that her life has already been greatly lengthened, and may 
last for several years more. Tuberculin is resumed and withdrawn, 
and the dose varied from one twenty-thousandth to one one-thou- 
sandth milligram, according to the varying indications; and the 
same course is pursued in regard to arsenic, iron, and creosote. 
Calcium is kept up rather continuously. Blisters are applied from 
time to time. 

Case 1V.—Moderately advanced, active’ pulmonary tuberculosis. 
Improvement. 

Miss P. R., aged nineteen vears, has come under observation but 
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recently, and it is too soon to form any conclusion as to ultimate 
results. The case is cited merely to permit introduction of a tem- 
perature chart showing marked febrile reaction to a dose of one 
one-hundred-thousandth milligram T. R. per os. This was given in 
error—fortunately without permanent damage. The patient is now 
afebrile, and not only has the loss of weight, which was rapid prior 
to coming under treatment, been checked, but a gain of six 
pounds in five weeks was made. An active cavity in the left 
upper lobe is becoming quiescent—almost dry. All symptoms 
have been favorably modified. This improvement is not attributable 
solely to tubercle bacilli residue, since rest in the open air, appropriate 
diet, the administration of ichthyol in doses of 5 to 10 minims (en- 
capsulated), and mild blistering over the region of cavitation have 
done their part. The toxic effectiveness of the oral method of 
administration of T. R. is, however, strikingly demonstrated, and 
the lack of permanent ill result is to be noted. 

It may be said, in conclusion, that Cases I and II illustrate 
fairly well the two groups of cases in which tuberculin may best 
be used by the general practitioner—always, however, with due care 
and caution. Cases III and IV illustrate a class of cases in which 
special experience, skilled nursing and favorable environment are 
necessary. To multiply instances would add nothing to the force 
of the illustrations, except perhaps to bring out some additional 
differences of detail in symptoms, progress and treatment, and 
thus emphasize the necessity for strict individualization in the 
management of each patient. 


ECZEMATOID RINGWORM, PARTICULARLY OF THE HANDS 
AND FEET. 


By M. B. Harrzetit, M.D., LL.D., 


PROFESSOR OF DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 


A LITTLE more than half a century ago Hebra described, with his 
usual astonishing accuracy and clearness, a peculiar form of derma- 
titis occurring on the inner surface of the upper thigh and on the 
scrotum, extending occasionally thence up over the pubic region 
and backward between the buttocks. This dermatitis was accom- 
panied by more or less severe itching, by scaling, and in the severer 
forms by oozing and some crusting. It presented many of the 
symptoms of eczema, and he regarded it as a special form of this 
affection, giving to it, on account of the usually sharply defined 
border presented by the patches, the name eczema marginatum. 
A few years later Kébner found mycelial threads in the scales taken 
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from patches of eczema marginatum, a discovery confirmed later 
by Pick and Kaposi, which established the parasitic nature of the 
disease, and removed it permanently from the category of eczema. 

With this eczema-like form of ringworm the profession has long 
been mere or less familiar. Notwithstanding its superficial re- 
semblance to eczema in many of its symptoms, such as marked 
inflammation of the skin, accompanied by severe and prolonged 
itching, desquamation, oozing, and crusting, other features, such 
as the sharp circumscription of the patches, the occasional partial 
or complete spontaneous involution of the central portion make it 
evident, even to those with limited experience with cutaneous 
disease, that it is not a true eczema although resembling it. 

Within a few years, indeed so late as 1910, Sabouraud called 
attention to the frequent occurrence of eczematoid inflammation 
on the hands and feet, more particularly the fingers and toes, due 
to the same fungus which causes the eczema marginatum of Hebra, 
and which resembles vesicular and pustular eczema of these regions 
so closely as to be practically indistinguishable from them without 
the aid of the microscope. It is to this parasitic eczema, for it is 
even more an eczema, so far as its clinical features are concerned, 
than eczema marginatum, that I especially desire to call attention, 
more particularly since the profession, with the exception of those 
specially concerned with cutaneous diseases, is as yet quite unaware 
of its existence, and failing to recognize its parasitic nature fail 
completely in its treatment. 

Within the past few years four cases of eczematoid ringworm 
have come under my observation in which the presence of a parasitic 
fungus was demonstrated without difficulty, and one other case, 
at present under observation, in which the remarkably prompt 
disappearance of the disease after the employment of parasiticide 
remedies left but little doubt of its parasitic nature, although the 
microscopic demonstration of fungus was not satisfactory. 

The first case, which is related from memory, the notes having 
been lost, occurred in a youth, aged seventeen years, who was sent 
to me by his father, a physician, for advice concerning an inflam- 
mation of the skin occupying the outer side of the left leg, just 
above the shoe-top. The inflamed area was about the size of the 
palm, quite ill-defined at its borders, slightly scaly, and accom- 
panied by a moderate amount of itching. The duration of the patch 
was somewhat indefinite, but it had lasted a month or two. Micro- 
scopic examination of scales taken from the inflamed area revealed 
numerous mycelial threads; and under the use of a parasiticide 
ointment the disease soon disappeared. It is worth noting that this 
youth had had formerly an extensive ringworm of the scalp which 
had persisted in spite of treatment (it was before the discovery of 
the efficacy of the roentgen rays in this obstinate malady) until 
he was fifteen or sixteen years of age. 
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Mrs. S., a woman of wealth and leisure, aged about fifty vears, 
was referred to me by her physician for the treatment of an obstinate 
affection of the toes of both feet. The disease, which occupied 
the plantar surface, consisted of an unusual dryness, with slight 
fissuring, scaling, and some itching. It had lasted a number of 
years, and although trivial in appearance, had given the patient 
great annoyance. It had been regarded as an eczema by the many 
physicians she had consulted; it had been treated by all manner 
of salves and washes without material improvement, and a course 
of roentgen-ray treatment had been equally ineffective. The 
disease resembled a mild squamous eczema, but microscopic ex- 
amination of scrapings made from the affected surface revealed 
fragments of mycelium, the scantiness of the fungus elements 
being due without doubt to the frequent cleansing of the parts which 
the patient insisted upon. Under the use of parasiticide ointments, 
especially one containing salicylic and benzoic acids, to which 
reference will be made again, improvement began at once, and a 
complete cure after a time followed. This case is specially inter- 
esting not only because of its long duration, but because of the failure 
of a- considerable number of physicians, one of them at least a 
trained dermatologist, to recognize the parasitic nature of the 
affection. 


Ringworm of the toes resembling intertriginous eczema. A, slightly reddened an 
denuded area. Case III. 


Mr. L., a man, aged twenty-four years, a law student, 
who came to the Skin Dispensary of the University Hospital in 
March of this year, had suffered for three or four months}from 
an affection of the toes of both feet characterized by redness, 
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scaling, and fissuring in the flexures and between the toes, accom- 
panied by moderate itching. The disease was slowly spreading 
backward upon the soles, and a new focus was just beginning some 
distance away from the original site of the eruption, as a pea-sized 
red patch with an elevated dry epidermic border. It had first 
appeared while the patient was in Panama, had continued without 
interruption up to the time of his visit to the dispensary, and 
resembled closely an intertriginous eczema, except that the pos- 
terior border of the patches where they extended upon the sole were 
much more sharply defined than is usual in that disease. Micro- 
scopic examination of scales from the toes showed an abundance of 
mycelial threads of unusual length; and treatment by a parasiticide 
ointment was promptly followed by recovery. 

(Since the above was written this patient has returned with a 
reinfection, probably the result of wearing an old pair of straw bath 
slippers worn when he had the disease before. After remaining 
well for four or five months a red and scaling patch appeared in the 
centre of the anterior part of the right sole, which slowly enlarged 
until at present it is the size of a silver quarter, and to the outer 
side of this patch is a smaller oblong one presenting the same 
features. The under surface of the third toe of the left foot is 
likewise slightly red and scaly. The epidermophyton was found in 
scales taken from the larger patch on the right sole.) 

In May of this year, Mr. T., a vouth, about seventeen vears of 
age, a student in a school for boys in the suburbs of Philadelphia, 
was sent to me for advice concerning a chronic inflammation of the 
sides and palmar surface of the right index and middle fingers with 
a portion of the palm adjacent. It resembled a mild scaly eczema, 
for which it had been mistaken by his former medical adviser, had 
lasted for six months, and had been uninfluenced by treatment. 
An abundance of mycelia was readily demonstrated in scrapings 
from the diseased area; and recovery took place within an unusually 
brief time under the use of the salicylic and benzoic acid ointment 
already referred to. The patient when told that his disease was a 
variety of ringworm, stated that he had had a ringworm of the 
axilla and thighs the previous summer. 

rom the time of Hebra until a very recent period the so-called 
eczema Marginatum was universally regarded as simply an unusually 
inflammatory form of ringworm due to the same organism which 
causes the ordinary forms, the greater degree of inflammation 
being the result of the heat and moisture of the regions affected 
which greatly favor the growth of the fungus, and the friction to 
which the parts are subjected. Hebra, however, had early made the 
observation that ‘when eczema marginatum attacks hairy parts 

no alteration is produced in the state of the hairs- they 
neither change color, lose their glossy appearance, fall out, nor 
break off. Nor has anyone ever succeeded in demonstrating the 
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presence of fungus therein.”! It remained for Sabouraud, to 
whom we owe epoch-making discoveries in connection with the 
trichophyton fungus and related organisms, to correctly interpret 
the meaning of the immunity of the hair in regions such as the 
pubis and axilla, attacked by eczema marginatum. He established 
the fact that these eczema-like forms of ringworm are produced by 
an organism which differs “botanically . . . from all the ring- 
worm fungi so much that the differentiation may be made by a 
glance at a preparation through the microscope.” This fungus, 
to which he has given the name epidermophyton inguinale, differs 
from the ordinary varieties of the trichophyton not only micro- 
scopically, but culturally as well; and unlike the trichophyton, 
does not invade the hair, but the upper layers of epidermis only. 
Whitfield, who has reported from time to time a considerable number 
of cases of eczema-like ringworm of the hands and feet, divides 
them into three varieties. In the first there is a vesicobullous 
eruption which often appears suddenly and presents the features 
of an acute eczema; indeed the differential diagnosis is quite 
impossible without the aid of the microscope. In cases of this type 
the inflammation is at times quite severe: in one under Whitfield’s 
observation the hands and feet were swollen, covered with vesicles 
which in the palms had run together to form bulle. Fungus was 
found in great abundance in the roof of the vesicles. The author 
believes some of these cases are the result of infection with an 
ectothrix instead of the epidermophyton. The second variety 
resembles an intertriginous eczema, and is found chiefly on the 
under surface of and between the toes, although the hands may be 
likewise affected. This form, which commonly follows an acute 
attack, is very chronic in its course. In the third variety, which 
was described by Djellaleddin Moukhtar in 1892, the palms and 
soles are the seat of a more or less marked hyperkeratosis which is 
usually preceeded by a vesicular and pustular eruption. In this 
last variety, according to Sabouraud, we have to do with a genuine 
trichophytosis; but Whitfield believes this form may also be pro- 
duced by the epidermophyton, having obtained cultures of this 
organism from two cases. 

The frequency with which this parasitic eczema occurs is con- 
siderable, and it will almost certainly be seen much more frequently 
than at present when we have learned to suspect the presence of 
fungus in every case of eczema of the fingers and toes and to examine 
such cases microscopically. Whitfield saw fifteen cases in a period 
of three years, and Sabouraud asserts that eight out of every ten 
cases of so-called intertrigo of the toes are actually parasitic the 
result of infection with the epidermophyton fungus. Many of these 
cases have been preceded by eczema marginatum of the groin or 
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axilla; and it has been observed that they are much more common 
in the well-to-do classes than in those who are seen in the out- 
patient department of the hospitals. 

A final word as to the treatment: In our own limited experience 
we have found the ointment suggested by Whitfield, which contains 
3 per cent. of salicylic acid with 5 per cent. of benzoic acid, most 
effective; but it cannot be used, as Whitfield has pointed out, 
without some degree of caution in markedly inflammatory cases, 
as it occasionally produces considerable irritation. 


AORTIC ANEURYSM WITH RECURRENT FEVER. 


By ALEXANDER McPuHepran, M.D., 


TORONTO, CANADA. 


Mrs. M., aged thirty-six years, a charwoman, was admitted to 
the hospital October 18, 1913. She was a vigorous woman, with 
high color, but she said she was considerably paler than usual. Her 
father died of aneurysm. She had two living children and one 
stillbirth, twins. She lived irregularly and drank strong liquors 
to excess. Five or six weeks before entering the hospital she is said 
to have been kicked below the right scapula. She complained of 
pain in this part, and she was troubled with nausea and vomiting. 
Over the part there was dulness, and the breathing sounds were 
weak. There were 13,500 leukocytes per centimeter, the increase 
being in the polymorphonuclear cells. She did not appear seriously 
ill; with the fall of temperature the leukocytes returned to normal 
and remained so even in the recurrent attacks of fever. The signs 
in the chest grew gradually less marked and the pain ceased. 

In the general examination of the chest signs of dilated aorta 
were found. Its pulsation could be easily felt below the episternal 
notch. Later, by the screen, a pulsating knob on the lower surface 
of the transverse part of the arch was seen. The Wassermann test 
gave a marked reaction. 

She was kept five weeks under observation in order to note the 
natural course of the fever—it showed little if any improvement. 
Then mercurial inunctions were made and potassium iodide given. 
There was only one sharp rise of temperature after that, but slight, 
somewhat irregular fever persisted, and six weeks later salvarsan 
was resorted to. A first intravenous injection of 0.3 gm. was given. 
There was no reaction. Eight days later 0.6 gm. was given, still 
without reaction. A similar dose was given eight days later, fol- 
lowed by a slight short reaction, the temperature rising to 100° F., 
but fell to normal and remained so. A fourth dose was given after 
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ten days, and the reaction was rather 
sharp, the temperature reaching 
102.5° F., but again fell and remained 
normal. Thirteen days later the last 
injection was given; the reaction was 
less; temperature, 101.5° F. After 
that the temperature remained nor- 
mal while in the hospital—six weeks 
~and her general health improved 
very much, but there was no change 
apparent in the state of the aorta or 
the aneurysm, and the Wassermann 
reaction was quite as marked. 

A month later she returned for 
examination. She had gained much 
weight and strength, her color was 
florid, and she appeared very vigo- 
rous. She had married in the mean- 
time. 

Discussion. The object of this 
brief paper is to put on record a 
detailed statement of one of these 
rather rare cases of aortic aneurysm 
accompanied by recurrent fever, 
doubtless due to syphilis. That the 
toxemia causing the fever arises from 
the diseased aorta is most probable, 
but not certain, as it may originate 
in foci of disease in other parts. Dila- 
tation and aneurysm of the aorta is 
due to weakening of the wall caused 
by the organic changes where the 
disease is most advanced. At first 
these “dilatations” will exist during 
life only, while the aortic wall is 
under tension, and may not be evi- 
dent at the autopsy. It is not until 
they become quite large that such 
‘“pouchings” become demonstrable 
even with the screen or skiagram. 
Nevertheless they may cause serious 
pressure results, for example, by oc- 
cluding a coronary artery with rapidly 
fatal results, as occurred in a case 
reported by Winternitz.! 
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As is usual, once the infection invades the deeper structures, such 
as the brain and walls of the bloodvessels, it is difficult to eradicate. 
Even great improvement may follow the use of any of the anti- 
syphilitic remedies, but it is seldom that cure is effected, as shown 
by the persistence of the Wassermann reaction. Benefit follows 
even good care and generous diet; greater benefit results from the 
addition of mercurials, and still greater benefit follows the adminis- 
tration of salvarsan. 

This untoward result is probably due to the slight access of the 
blood-serum to the spirochete, owing to the avascular granulation 
tissue in which it becomes embedded. Whether resort to repeated 
courses of salvarsan for a long period may not finally effect a cure 
by destroying all the spirochetes remains to be proved. There is, 
however, sufficient evidence to render such a course at least encour- 
aging. The chief difficulty is in getting the patients to submit to 
the necessarily protracted course of treatment, especially if, as in 
this woman, they early become restored to a satisfactory feeling of 
well-being. 


THE EARLY DIAGNOSIS OF SPINAL CORD TUMORS. 


By Josepn Couutns, M.D., 
AND 


Henry E. Marks, M.D., 


NEW YORK. 
(From the First Division of the Neurological Institute of New York.) 


WE report two cases of extra-medullary tumor of the spinal cord, 
presenting a so-called atypical symptomatology, and with these 
cases in mind discuss the early diagnosis of the disease. 

Case I.—A Russian Jew, eighteen years old, whose heredity 
and past history are negative, entered the Neurological Institute 
October 15, 1913, when the following history was obtained: Up 
to three months ago he was active and strong on the legs. His 
parents then noticed that his gait was somewhat unsteady, that 
he was not walking in a straight line. A month later he began to 
find it difficult to keep his balance, to climb stairs, and to run. He 
began to trip and tire easily, and on two or three occasions he 
fell. These infirmities steadily progressed up to three weeks ago. 
Since then there has been little or no change. The right leg he 
believes has been weaker from the start than the left. Otherwise 
he has had no symptoms, and feels quite well. Regarding sensory 
disturbance, on direct questioning, he recalls that occasionally he 
has felt slight drawing sensations in the backs of the thighs on 
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overexertion, but at no time has he had pain, girdle sensation, or 
other paresthesiae. 

He is well developed and nourished. The face has an expres- 
sion that one associates with existence of adenoids; the tonsils are 
hypertrophied. ‘The submental and cervical glands are somewhat 
enlarged, discrete, and hard; the thyroid isthmus is palpable. In 
the chest and abdomen nothing abnormal can be detected. 

His pupils are not quite circular; the left is somewhat greater 
than the right, but both react well to light and accommodation. 
The cranial nerves are otherwise quite negative. His upper extrem- 
ities present no abnormalities. The abdominal muscles function 
well. He sits up readily from dorsal decubitus without the aid 
of the arms. The epigastric and abdominal reflexes are lively and 
about equal. His spinal column shows no deformity, no tenderness 
and range of movement is quite free in all directions. 

Examination of the lower extremities reveals definite altera- 
tions. Over both hips there is laterally a little flattening, especially 
on the right. The buttock and thigh muscles as a whole have a 
somewhat flabby consistence. A low grade of hypotonia is present 
in the hamstring groups, particularly the left. Range of motion 
is normal in all the joints except for dorsiflexion of the right ankle, 
which is moved upward in moderate valgus position. Despite 
normal range, however, there is considerable loss of power. Flexion 
at the thighs is poorly sustained, and only with great effort; adduc- 
tor power is feeble, abductor power almost nil, the left thigh is 
weaker than the right. At the knees, both flexors and extensors 
are somewhat weak, especially the flexor groups. At the ankles, 
dorsiflexion on the right is feeble, on the left only slightly affected. 
The plantar flexors are apparently unimpaired. There is some 
secondary static swaying of the upraised legs, but no dynamic 
tremor, ataxia, or asynergia. The knee- and ankle-jerks are some- 
what exaggerated but equal. On the left there exists typical 
Babinski and Oppenheim phenomena, and marked ankle-clonus. 
On the right a rapid extensor response, inconstant Oppenheim, and 
exhaustible clonus. On standing certain instabilities appear: the 
trunk twists on the pelvis, the pelvis sways laterally, the legs flex 
and extend irregularly at the knees. All these movements are of 
small range, however, and do not materially disturb equilibrium 
even with feet together. Well-marked Rombergism exists with a 
predominant tendency to fall to the right. His gait shows no gross 
impairment; at most it is mildly spastic ataxic. He is able to climb 
stairs, to run, and to perform other movements calling for strength 
and coérdination. 

Sensation. No zone of hypersensibility can be determined. Over 
each thigh anteriorly is a small indefinite patch of combined hypes- 
thesia and anesthesia, otherwise touch is everywhere intact. A 
slight grade of hypalgesia starts just beneath the groin, somewhat 
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abruptly on the right, more gradually on the left, and continues 
(though relatively greater on the right than on the left) without 
definite alteration anteriorly to the toes. Posteriorly no disturbance 
can be detected on the right; on the left there is a vague relative 
hypalgesia from the knee hollow downward. The level and char- 
acter of thermoesthesia is approximately the same as for pain, 
namely, the level of the groin or slightly below. On the right 
extremity anteriorly cold is not perceived and heat is either 
diminished or not felt. On the left extremity anteriorly the same 
disturbances are apparent but are less marked. Posteriorly a 
mild therm-hypesthesia exists right and left from the knee hollows 
down. ‘There is considerable impairment of postural and passive 
movement in the toes. Vibration sense is abolished and the Weber 
circles appear abnormally widened. 

The electrical reactions of accessible muscles are normal. The 
blood and spinal fluid show no abnormality. 

The patient remained in the hospital two weeks. During this 
time a slight improvement was noted. His condition after that, 
however, grew steadily worse. At first he was able to walk 
to the dispensary unaided. Soon he had to use a stick, later he 
could only come when someone supported him; finally he was 
unable to come at all. By February, 1914, the spasticity of his 
legs had progressed to such an extent that he could not stand 
unaided. He described now a feeling of strain on the right side 
below his umbilicus, a slight drawing sensation about the waist 
line after sitting for any length of time, and on defecation a sense 
of internal tenesmus, as if the intestine had not emptied itself. Still 
there was no actual pain. 

Physical examination, February 11, 1914, four months after he 
was first seen, revealed a marked spastic paraplegia, double 
Babinski phenomenon, and double clonus. The sensory disturb- 
ances had greatly advanced. From the groin downward the whole 
right leg except for a small patch here and there was anesthetic. 
Over the left leg, especially along its internal surface, were irregular 
bands of diminished touch perception. Pain and temperature sen- 
sibilities had suffered practically an obsolute loss from just above 
the knees to the ankles anteriorly; and elsewhere from the level of 
the groin downward, especially on the right, they were gravely dis- 
turbed. Sense of posture and of passive movement was completely 
abolished in the toes. No areas of hyperesthesia could be deter- 
mined and the changes from normal to diminished sensation 
remained much as first described. 

The diagnosis of tumor, which had previously been made, was 
now considered possible, and the patient was urged to submit to 
operation. On February 14, 1914, laminectomy was performed by 
Dr. Elsberg. Removal of the spines and lamine of the ninth, 
tenth, and eleventh dorsal vertebre. To the right of the tenth 
dorsal lamina, dorsolateral to the cord, was seen a bluish mass, 
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over the Jower part of which a nerve root was stretched. After 
considerable bone had been rongeured away a soft extradural 
bluish tumor, about 4 cm. in length, was exposed. The nerve root, 
posterior dorsal eleventh, which ran over the tumor, was divided. 
The tumor was freed and removed. It was 4 cm. long, about 1 em. 
thick, and on section was fibrous, containing spicules of bone. On 
microscopic examination it proved to be a fibroma with calcareous 
degeneration. 

Almost at once the patient began to improve. A month after 
the operation, though still weak, he was walking short dis- 
tances without assistance. On April 17, 1914, he showed the 
following condition: the right epigastric reflex is lively, the left 
present, the abdominals are feeble right and left; range of move- 
ment at all the joints is normal. At the hips flexor power is 
excellent; adductor fair; abductor still rather feeble. At the 
knees and ankles no definite impairment can be detected. There 
is possibly still a slight increase of tone on the right, but this is 
all that remains of his marked spasticity. The knee- and ankle- 
jerks are on the lively side and equal. Double Babinski and clonus 
still persist. His gait is somewhat shambling and slightly spastic, 
but he can walk a mile or more without fatigue. He mounts 
stairs and stands on one leg without difficulty. The superficial 
sensory disturbances of the legs have totally disappeared. ‘There 
is still some loss of posture sensibility and of passive movement 
sensibility in the toes, however, and Rombergism still persists. 

Case II.—A Russian girl, aged fifteen vears. Heredity and 
past history negative. At the age of eleven she began to feel 
sharp twinges of pain over the precordia, at first daily, then at 
gradually lengthening intervals up to six or seven months apart. 
The pain was never severe or radiating, but was localized beneath 
the breast. A so-called attack would consist of but a single twinge 
or catch and no more, of a moment’s duration. She was believed 
to have heart disease. At the age of fourteen years she went to 
work as an errand girl. After about nine months she began to 
feel tired in her legs at night. Three months later she began 
to drag her right foot. She was told at a hospital that she was 
suffering from flat-foot. About six weeks later she was dragging 
her left foot. At the same time she began to complain of a slight 
sense of heaviness beneath the left costal margin, relieved by 
pressure, and of hurried action of the bladder with occasional 
incontinence. At this time she entered the Neurological Institute 
July 20, 1911, when the following note was made: The patient is 
well developed and nourished. The cranial nerves and upper ex- 
tremities are quite negative. The epigastric reflexes are present equa! 
but sluggish, the abdominal not obtainable. In the lower extremi- 
ties no atrophy can be determined. Both legs are somewhat 
hypertonic, amounting to slight spasticity on the right. The 
knee- and ankle-jerks are equal and greatly exaggerated. Double 
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Babinski and ankle clonus exist, the latter exhaustible on the left. 
She stands insecurely with feet together, the right leg being very 
weak. Her gait is that of double foot-drop with spasticity. The 
right leg, which is much more profoundly affected than the left, 
she swings outward very much as does a hemiplegic. Over both 
legs, especially along the outer surfaces, are patches of hypesthesia 
and anesthesia for all sensory qualities. There is some blunting 
of posture and passive movement of the toes. No zone of hyper- 
esthesia can be determined. Electrical examination is negative. 

The patient’s condition went steadily from bad to worse. The fol- 
lowing is extra-ted from a note made six weeks after her admis- 
sion: She is now wholly unable to stand or walk. Marked spas- 
ticity appears in the legs on attempts at active and passive motion. 
In dorsal decubitus the feet are in typical pes cavus posture. The 
peroneal muscles are wholly inactive, producing double foot-drop 
with inward inclination. Active movement at the ankles is totally 
abolished. The thighs are thin and the muscles of the right side 
have the appearance of being slightly atrophic. The lower legs 
are so thin that they can be spanned with the hand. All the tendon 
jerks are exaggerated, and there is continuous patella and ankle 
clonus. Double Babinski is likewise present. Deep sensibility of 
the lower extremities is profoundly impaired. She has no idea of 
the position of her feet and legs. Loss of tactile sensibility is very 
indefinite both in quality and distribution. Over certain portions 
of the lower extremities she feels the cotton wool with some dis- 
tinctness; over other areas she does not recognize it. Tactile 
sensibility becomes acute on the left side posteriorly after the iliac 
crest is passed. On the right side it does not become acute until 
the border of the ribs is reached. Anteriorly right and left it first 
becomes normal at the level of the umbilicus. Pain sensibility does 
not seem to be particularly obtunded. Temperature disturbance 
has much the same disturbance as tactile, and consists of reduc- 
tion, confusion, and absolute loss. Above the umbilicus mistakes 
are few. 

The patient remained at the Neurological Institute seven weeks, 
then entered the Hospital for Ruptured and Crippled. Here she 
gradually improved. At the end of seven months, with the aid of 
braces and crutches, she could walk about a block. A month 
later approximately she threw one crutch aside. Four weeks 
later the braces were removed from the left leg and she discovered 
she could bend the knee almost normally. Soon afterward she 
was able to walk one or two steps without crutches. After about 
a month of steady improvement her legs began to gradually weaken, 
until in May, 1913, a condition of complete paraplegia had been 
reached again. 

Physical examination revealed a condition somewhat similar 
to that noted when she left the Neurological Institute, except that 
it was more pronounced. In contrast to the marked objective dis- 
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turbance, especially on the motor side, her only subjective sensory 
complaint has been and was the mild feeling of heaviness beneath 
the left costal border. The slight twinges of precordial pain had 
ceased eighteen months before. 

Operation, May 22, 1913, at the Hospital for Ruptured and 
Crippled, by Dr. Alfred S. Taylor, Associate Surgeon to the 
Neurological Institute. Right unilateral laminectomy, from dorsal 
third to dorsal seventh inclusive disclosed an extradural cyst lying 
under the dorsal third, fourth, fifth, and sixth laminz, mostly to 
the right of the median line and dorsally. Two projections from 
the main cyst reached over to the left of the median line dorsally. 
The cyst was loosely adherent to the dura and was attached to the 
bone by thin fibrous tissue, above and below. The cord beneath 
showed no other change than that due to prolonged pressure. 
Wound closed without drainage by layer sutures. Primary union. 

Two weeks after the operation she began to move her toes. A 
week later she could flex and extend her knees. Seven weeks 
after the operation, with the aid of crutches, she was walking 
from one end of the ward to the other. At the end of July, 1913, 
she discontinued using crutches. For the past eight months she 
has felt no functional disability whatever. 

At present the patient goes to school. She walks a mile or so 
a day and never has felt stronger or healthier. Physical examina- 
rion shows a slight general atrophy of the right thigh. The epigas- 
tric and abdominal reflexes are active and equal. Range of motion 
is normal at all the joints, muscular power excellent, tone without 
defect. The knee, patella, and ankle-jerks are active but not 
exaggerated, and are equal right and left. Plantar stimulation 
gives a normal response. Clonus is absent. She walks and runs, 
stands on one leg, and can mount two stairs at a time in perfect 
fashion. Superficial sensibility shows no defect except possibly 
a slight tactile blunting over the dorsum of the right foot. Deep 
for sensibility is quite intact. 

Tue Earty DiaGnosis oF TUMORS WITHIN THE SPINE. A con- 
sideration of these cases naturally raises the question of the early 
diagnosis of cord tumors. Up to comparatively recently a classical 
unfolding of symptoms was generally demanded before a diagnosis 
was ventured. In particular great stress was placed upon the sen- 
sory irritative phenomena of the so-called initial or radicular stage. 
Above all the cardinal significance of pain as an early symptom 
was strongly emphasized (Bruns, Oppenheim, Flatau, and others). 
Gradually, however, reports began to creep into the literature of 
extra-medullary spinal growths running their course with minor 
sensory phenomena, with slight pain or absent throughout. In 
other words it was shown that the preliminary or root stage might 
be insignificant or totally wanting. 

The two cases here reported belong to this group. In Case | 
pain was absent; in Case II it was slight and atypical. Other 
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subjective sensory disturbances played an extremely minor role. 
In both cases the onset and march of symptoms were essentially 
motor. The symptoms commonly regarded as cardinal for the 
early recognition of spinal cord tumors were lacking. 

It is upon this point that we wish to lay particular emphasis. 
The absence of pain and paresthesias is not a rare or exceptional 
phenomenon in extramedullary tumors. Nothing is more fallacious 
than the belief that pain is a necessary symptom. The steadily 
growing literature of so-called atypical cases convinces us that 
classical criteria for early diagnosis must fall away and new ones 
must be established. 

In 1902 Oppenheim! wrote: The absence of pain in spinal cord 
tumors is extremely rare, and he mentioned the observations of 
Clark, Bailey? and Sibelius.* In 1906 Flatau and Sterling‘ reported 
a case, with slight abdominal pain, and referred to a case of Jaffe and 
two of Schultze, the only additional ones they were able to collect. 
Since then, thanks to our keener conception of the disease, the 
literature has been growing rapidly. With no attempt to exhaust 
the list we may mention the names of Nonne,® Oppenheim,® Oppen- 
heim-Cassirer, Bing and Bircher,’ Flatau,’ Stursberg,’? Panski,” 
Sanger,"' Thomayer,’ ‘Trémmer, Schultze,“ Bregman, Sailer, 
Joachim,’ Boettiger,” E. Miiller and Heilbronner,’ all of whom 
have contributed one or more cases. And if our diagnoses past 
and present were put to the crucial test, how few of us would not be 
involuntary contributors? Not many of us probably would escape 
the experience of Nonne,” who diagnosed a myelitis because of the 
complete absence of pain, and found at autopsy a cyst reaching 
from the seventh to the tenth dorsal roots. Pain is a valuable 
symptom when present, but it is frequently absent, and, as Sturs- 
berg,” insists, should never weaken the suspicion of tumor, provided 
other diagnostic conditions are fulfilled. 

Just as the complete absence of pain must be recognized if an 
early diagnosis is to be reached, so it must also be recognized that 
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pain when present may present little or nothing characteristic. 
The neuralgic character may be entirely lacking. The pain instead 
of being radicular may be of a centrifugal type, appearing in parts 
of the body far removed from the segmental localization of the 
tumor. In one of Flatau’s,”! cases (tumor in the eighth cervical, 
first dorsal region) pain first appeared in the left foot. In a case 
reported by Ramson-Thompson” (extradural sarcoma in the region 
of the eighth cervical to twelfth dorsal roots), pain not only appeared 
in the epigastrium but in the lower dorsal vertebra and legs as 
well. Abrahamson reports a case of tumor at the eighth cervical 
level in which the first sensory symptoms consisted of paresthesias 
of the legs; Oppenheim and Heilbronner, tumors in the mid-dorsal 
region, likewise with pain confined chiefly to the lower extremities; 
Henschen a case of tumor at the level of the cervical segments 
with girdle sensation in the lower abdomen. In one of our own 
vases (H. A., 3181), after a progressive spastic paraplegia of three 
years’ duration, the patient developed a girdle sensation in the 
lower abdomen. This disappeared and was followed a year later 
by girdle sensation in the upper abdomen. Approximately five 
years after the onset of symptoms the patient began to experience 
his first real pains, boring pains which started in the dorsum of 
the feet and thence shot upward to the thighs and _ hip-joints. 
Laminectomy revealed an extradural tumor at the level of the sixth 
dorsal vertebra. Not only do pains radiate downward, they may 
also radiate upward above the tumor, as is shown by observations 
of Oppenheim and Flatau,?* tumors in the dorsal and lower cervical 
cord respectively, in which pain was felt in the neck and occiput. 
We also have a case to add to this group. 

Pains may be referred to various viscera and lead to mistaken 
diagnoses. In Collins* and Quante’s cases the patients were 
believed to have appendicitis; Frinkel’s patient had his appendix 
removed; Schultze’s case was treated for gall-stone colic and Starr's 
for angina pectoris; Case II, above reported, was believed to have 
had heart disease; one of Putnam’s cases was treated for indigestion. 
Abdominal pain is not at all infrequent, as Oppenheim’s® series 
teaches, and as one of us has pointed out, is all the more readily 
mistaken for some visceral disease because of its apparent relation- 
ship to eating, flatutency, and constipation. 

Pain is not only inconstant and frequently atypical, confusing 
or masking the picture in its referred form, without segmental 
localizing significance in its centrifugal form, but it loses further 
in value as a differential diagnostic symptom between extra- and 
intramedullary growths. Not a few cases of intramedullary tumor 
have already been reported running a course with more or less 
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marked pain. A striking contrast is offered by Thomayer*’ in two 
cases—one of an extradural tumor producing a syringomyelic 
dissociation with complete absence of pain, the other an intramedul- 
lary tumor accompanied by pain and complete anesthesia. Other 
characteristic qualities also fall away. In both intra- and extra- 
medullary tumors as well as verterbral, variations in pain may 
occur with different body postures (Bregman,” Michaels). Sensi- 
tiveness to pressure may be present in extramedullary growths 
as well as vertebral (Schultze,** 4 cases), and in both pain may be 
aggravated by coughing, sneezing, laughing, etc. 
a Inconstant are also the hyperesthesias, the paresthesias, and 
the subjective and objective radicular zones. The first manifesta- 
x tions of tumor may be and are frequently medullary. Far from 
a being an early symptom the constrictive hand may first be felt 
I months after the motor display is well advanced: in 1 of our cases 
two years from onset and in another three years later. In 9 cases 
of dorsal tumor in our series, verified by operation, the constrictive 
band was typical in only 2 cases, in a third vague, in the remaining 
6 cases entirely absent. In 2 cases of cervical tumor it was likewise 
lacking. ‘The duration of these cases up to time of operation 
varied roughly between one and eight years. In 15 cases of verified 
tumor, hyperesthesia was present in only 6 cases, in 2 of these 
appearing as ill-defined areas, namely, in the foot and over the 
sacrum; in the remaining 4 as the typical zonal bands. Further- 
more, we have been unable to establish any constant relationship 
between girdle sensation and objective findings. In only 1 of our 
15 cases in fact, were both simultaneously and typically present. 

What has just been said for irritative root phenomena applies 
also to paralytic root signs, which when present appear, as a rule, 
much later. Pure root anesthesias are uncommon. When present 
they usually soon merge into medullary sensory disturbance. 
lor a radicular anesthesia to be well defined at least three roots 
must suffer considerable damage. The uncertainty of this sign 
for early diagnosis is therefore apparent. It has been conclusively 
shown that a single sensory root or even a motor root may be com- 
pletely destroyed by an extramedullary tumor without the slightest 
radicular sensory defect on the one hand or definite paralysis on 
the other (Bruns”). 

A word concerning medullary sensory disturbance: It may mask 
or precede the radicular phenomena; it may be dissociated as in 
syringomyelia (Thomayer, Devic-Tulot,® Putnam-Warren*) ; it may 
be slight or patchy with irregular distribution, it may vary from 
day to day or may appear in regions far removed from the site of 
the tumor, as in the case of Roux Paviot, where a tumor in the 
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cervical dorsal region produced anesthesia of the soles of the feet. 
Finally, as one of our own cases illustrates, bony exostosis of the 
three upper dorsal vertebrae with pressure on the cord and thicken- 
ing of the membranes—despite complete paraplegia of seven years’ 
duration—sensation may remain quite intact. | 
THe CrirerRIA FOR Earty DraGnosis. What then should be 
) our basis for the early recognition of cord tumors? First of all : 
we must realize that pain and other classical data are valuable 

but not essential phenomena, but that the essential element in the 

diagnosis (first emphasized by Schultze*) is the devermination of : 
a gradually progressive motor and sensory spinal paralysis, the a 
upper pole of which, despite increase in cross-section intensity, ; 
varies slightly if at all. In every case of so-called transverse 
myelitis, therefore, the possibility of cord tumor should be con- 


sidered. This applies to acute forms of myelitis of obscure origin a 
: as well. Flatau,** for example, reports a case in which after a 4 
| short illness sudden paralysis of the legs appeared; Bregman and : 


Steinhaus,** the sudden development of a complete paraplegia q 
within forty-eight hours. Not only this, but the acute cross- j 
) section paralysis may be ushered in and accompanied by fever, : 
making the resemblance to an acute infectious myelitis even more a 
: disconcerting. Cases of this sort have been studied by Panski : 
| 


and Bregman.* 
There is only one moral to be drawn. The diagnosis of myelitis 
of unknown origin is made far too often; exploratory leminectomy 
a is not done often enough. In all doubtful cases we are not only 
; justified, but, it seems to us, in duty bound to the patient to give ; 
| him this chance. The danger of the operation stands in no rela- i 
tionship to the certainty with which he will otherwise succumb. ; 
The force of these statements is emphasized by the two cases ba 
reported above. Case II may be regarded as completely cured; a 
Case | is rapidly improving and will probably terminate in complete 
or nearly complete functional recovery. Both, from a diagnosis 
point of view, are so-called atypical cases. 


Ds] We urge that the term atypical be discarded from the symptom- 
i atology of cord tumors. Painlessly advancing tumors are not 
$c) atypical. They form a definite and important group more signifi- 


sant because less tangible than the classical series. Unless this 
is generally recognized, unfortunately it must usually be brought 
home by bitter experience—we shall continue to make serious 
errors in diagnosis. It is to be hoped that the day is not far distant 
when exploratory laminectomy will be undertaken with the same 
freedom as exploratory laparotomy. ‘The risk under proper condi- 
tions is not great and the results are among the few happy ones in 
organic diseases of the cord. 


32 Loc. cit. 38 Cited by Panski. 
34 Medycyna, 1902, 25-28. % Ibid., 1905, 23-27. 
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PracricaAL THerapeutics: Wirn Especial REFERENCE TO THE 
APPLICATION OF REMEDIAL MEASURES TO DISEASE AND THEIR 
EMPLOYMENT Upon a Rationat Basis. By Hosarr Amory 
Hare, M.D., B.Sc., Professor of Therapeutics, Materia Medica 
and Diagnosis in the Jefferson Medical College of Philadelphia. 
Fifteenth edition; pp. 998; 144 engravings, 7 plates. Philadel- 
phia and New York: Lea & Febiger, 1914. 


Ir is a fine tribute to the worth of any work to have experienced 
fifteen editions during its lifetime; few medical books can boast 
of such a record. Twenty-four years have witnessed a remarkable 
shift in the therapeutic emphasis, and this excellent volume has 
been kept abreast of each advance. 

The same satisfactory arrangement of former editions has been 
retained. Some important additions have been made in the chap- 
ters dealing with salvarsan, neosalvarsan, tuberculin, anesthetics, 
digitalis, and other cardiac drugs. The text on vaccine therap) 
seems judicial and unbiased; it gives the reader the last word on 
this mode of treatment. Some of the illustrations might have been 
omitted, or at least changed. The book treats its subject in an 
easily referable manner, avoiding many of the technical and nicer 
points of discussion which might appeal to some minds of scientific 
bent. 

After all, the book is not intended for such as these, but to 
serve students and busy practitioners needing quick, tangible 
directions on therapeutic methods. For them it remains by far 
one of the best exponents of therapeutics in the English language. 

As in the first and each succeeding edition, so in this latest one, 
three distinguished authorities have again contributed to certain 
chapters. The articles dealing with the treatment of diseases of the 
eye have been revised by Dr. George E. de Schweinitz, those deal- 
ing with gonorrhea and syphilis, by Dr. Edward Martin, and those 
upon diseases of the puerperal state, by Dr. Barton C. Hirst. 

Its publishers tell us that, excepting only Gray’s Anatomy, this 
book has been more widely used than any other work in any depart- 
ment of medicine. Undoubtedly this new edition will make many 
new converts to the use of a book representing views of eminent 
clinicians, backed up by more than thirty years of constant experi- 
ence as medical teachers and active practitioners. 7. &. & 
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A TREATISE ON Diseases OF THE Nosk, THROAT AND Ear. By 
Wituiam LincoLn BaLLeNGeER, M.D., Professor of Laryngology, 
Rhinology, and Otology in the College of Physicians and Surgeons, 
Clcago. Fourth Edition; Pp. 1080; 536 engravings, and 33 
plates. Philadelphia and New York: Lea & Febiger, 1914. 


‘THe appearance of the fourth edition of this text-book on the nose, 
throat, and ear within six years from the time of its first publication 
is an evidence, at least, of its popularity. Among specialists this 
book is so well known that it would seem superfluous to describe 
in detail its arrangement or contents; suffice it to say that this 
edition covers in a very complete manner the entire field of the nose, 
throat, and ear. While anatomy, physiology, pathology, symp- 
tomatology, and the general and medicinal treatment receive a 
certain amount of space, the best and larger portion of the book is 
devoted to the operative side. Among the new subject matter 
which has been added to this edition is an excellent article on the 
labyrinth, well illustrated and sufficiently detailed to give a careful 
reader a complete understanding of the mechanism of the static 
labyrinth, also Newmann’s and Hinsberg’s labyrinth operation is 
described, while other additions are Mosher’s operation on the eth- 
moidal sinuses, the use of autogenuous vaccine in hay fever and 
His leukocyte-extract therapy and its value in infectious diseases 
when complicated by inflammation of the nasal sinuses and 
meninges. 

We are disappointed in the omission of suspension laryngoscopy, 
and also, it would seem, that laryngoscopy and bronchoscopy 
are insufficiently treated. 

The amount of material in this book is remarkable, covering 
almost every conceivable branch of nose, throat, and ear lore, and 
for this reason is valuable as a book of reference. It is impossible 
for the author to treat all of the various operations on the nose, 
throat, and ear with sufficient detail to enable one who has never 
heard of these operations to proceed at once to their performance, 
and for this reason we regret that the author has not inserted 
references to the literature where complete descriptions may be 
found. 

The literary style of the book is really the only feature open to 
serious criticism. The greater part is sufficiently clear, and in its 
conception almost brilliant; but at times one runs across state- 
ments either so poorly expressed as to veil the meaning or expressing 
ideas so vague that one feels as though the author was lost in a maze 
of conflicting literature. As a practical work, however, for the 
use of students and general practitioners as well as for the specialist, 
the book is of undoubted value, and for the greater part absolutely 
trustworthy. G. B. W. 
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A or DIsEAsEs OF THE NOSE AND By Corne- 
Lius G. CoaKLey, M.D., Clinical Professor of Laryngology in 
the College of Physicians and Surgeons, Columbia University, 
New York. Fifth Edition; pp. 615; 139 engravings, and 7 colored 
plates. Philadelphia and New York: Lea & Febiger, 1914. 


THE mere fact that this book appears in its fifth edition speaks 
most deservedly for its popularity. It is, as its title indicates, a 
manual, useful for undergraduates and those taking elementary 
post-graduate studies in laryngology, and as a reference book for the 
busy general practitioner without leisure or inclination for deeper 
study. 

The general construction of the work is the same as in previous 
editions, extensions having been added to keep it abreast of the 
recent advances made in the subjects treated. The chapter on 
diseases of the accessory sinuses, for instance, has been enlarged, 
and is well illustrated with drawings from specimens in the author’s 
own collection, and fulfils its purpose for the class of readers men- 
tioned above, although it would prove of less value to the more 
advanced specialist. It would seem that the subjects of direct 
laryngoscopy, bronchoscopy, and esophagoscopy might have 
received some consideration, not only from the stand-point of the 
removal of foreign bodies, but also in allusion to the usefulness of 
these procedures for diagnosis and treatment. However, it is mani- 
festly impossible in a work of this character to cover all phases of 
a subject that has grown so enormously in the last decade or two; 
and for teaching the fundamentals of examination, diagnosis, and 
treatment there are few that equal this manual. The chapter on 
therapeutics, giving many well-known and well-tried formulas, is 
most useful, and the book is well indexed. G. M. C. 


Dieretics: ork Foop In HEALTH AND Disease. By 
Tisates, LL.D., M.D., L.R.C.P., M.R:C:S.,. L:S.A.,. Medical 
Officer of Health, Fellow of the Royal Instiute of Public Health, 
ete. Pp. 627. Philadelphia and New York: Lea & Febiger, 1914. 


Tuts comprehensive work supplements the author's former 
book on Foods: their Origin, Composition, and Manufacture, and 
with it’ forms a complete system of dietetics. In this volume 
Tibbles does not limit himself to a discussion of diet in its relation 
to disease, but considers it from the point of view of preventive 
medicine as well. Furthermore, he has kept abreast of the times 
in that he has not spoken merely of the primary elements of diet, 
but has included in his discussions the results of recent studies 
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on the lipoids, on the salts, on the insufficiencies of certain proteins 
and on the vitamines. 

The book is divided into two parts: In Part I including eight 
cha, ‘ers, the following subjects are taken up: the digestion and 
absorption of foods; the heat value and digestibility of foods; 
metabolism; the amount of food required in many circumstances; 
the feeding of infants and children; the food in old age; special 
diets; and stimulants, spices, and condiments. In Part II, covering 
fourteen chapters, the author discusses the various diseases, taking 
up first those facts in the physiology, pathology, etiology, symp- 
tomalogy, and clinical classifications which have a bearing on 
rational theories of treatment. Chapters are devoted to diseases 
of the stomach; diseases of the intestines; diseases of the liver, 
etc.; the metabolic diseases; diseases of the skin; diseases of the 
nervous system; the fevers and the fever diet; the vitamines and 
the deficiency diseases. 

Throughout the work, Tibbles has quoted quite freely from the 
original workers, tables summarizing their results being frequent, 
and often extended quotations are inserted. Where questions of 
doubt have arisen he has given the various views and, as a rule, 
had appended his own opinion. 

It is a conveniently arranged book, the index is fairly complete, 
and there is sufficient heavy typing throughout the text to add 
materially to its value as a ready reference book. 

The thoroughness and detail with which each subject is con- 
sidered indicate such a grasp of the subject as can come only from 
a wealth of information and a large experience. T. G. M. 


A Manvat or Practica HyGrene. For Srupents, Puysicrans, 
and Heartru Orricers. By Cuarites Harrineton, M.D., 
late Professor of Hygiene in the Medical School of Harvard 
University. Fifth edition, revised and enlarged by Mark W. 
RicHARDSON, M.D., in collaboration with W. H. Ciark, X. H. 
Goopnouau, C. Hanson, M.D., Hermann C. Lytucor, 
and Greorce H. Martin. Pp. 933; 125 engravings and 24 
plates. Philadelphia and New York; Lea & Febiger, 1914. 


PREVENTION is without doubt the spirit of modern medicine, 
and no volume within recent years covers this branch with as much 
completeness of detail as does this new edition of one of the best- 
known hygienes published in this country. Appreciating the rapid 
strides made in this vast field as well as the inability of one man 
alone to cover it thoroughly, the editor has secured the expert 
collaboration of his colleagues on the Massachusettes State Board 
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of Health, the first board of this kind to be established in America, 
and one noted for the high character of its laboratory investigations 
and its public health administration. ey 

The chapters on medical inspection of schools, food, air, soil, 
water, military, tropical, naval, and marine hygiene are specially 
enlightening and well done. Much of the book has been rewritten, 
and in each part this has been done by one who has made a specialty 
of the topic under discussion. The chapters contain many recent 
and important statistics; this edition contains one hundred more 
pages than the well-known previous one, and twelve additional 
plates are included. Many of the illustrations are splendid half- 
tones pertaining to the hygiene of the occupations. 

If this book has a few shortcomings they are of little moment. 
It should meet the most critical demands of every one interested 
in public health and hygiene. T. G. 8. 


Tue Cuiinics or Jonn B. Murruy, M.D., ar Mercy Hosprrat, 
Cuicaco. Vol. III, No. 4, August, 1914. Pp. 253; 66 illus- 
trations. Philadelphia and London: W. B. Saunders Company, 
1914, 


THe clinical talk on surgical and general diagnosis, which opens 
this number of Murphy's Clinics, is devoted to ileus, including its 
varieties, symptoms, management, and illustrative cases. This is 
well worth reading, even though some portions smell suspiciously 
of the Jamp. In other parts of the volume there is enough of the 
direct, incisive, didacticism of Dr. Murphy to compensate for this 
fault, which after all is a very rare one in these volumes. 

Then there is an interesting discussion of arthroplastics, with 
special reference to the operation at the hip; several interesting 
cases of nerve anastomosis for facial paralysis; and a report of 
a further operation on the patient, with ascending root neuritis, 
whose case was first reported in the April number of the Clinics. 
In regard to the latter case, Dr. Murphy comes to the conclusion, 
after the second operation, that the patient’s pain was really 
central and not peripheral in origin. 

There are also a number of cases of bone surgery, such as mal- 
union of a Colles’ fracture, cases of congenital and of recurrent 
dislocation of the patella, and a case of sarcoma of the humerus. 

Though the publishers of Murphy's Clinics have recently publicly 
apologized, at Dr. Murphy’s request, for the objectionable manner 
(“too boastful and not in good taste’’) in which they had advertised 
this periodical, no apology is needed for the seemingly endless 
supply of valuable clinical material brought before the profession 
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at such frequent intervals. Dr. Murphy sifts the wheat from the 
chaff, and with tireless enthusiasm inculeates principles of diagnosis 
and treatment of proved and lasting value. A. F.C. A. 


LocaL ANESTHESIA: Its SCIENTIFIC Basis AND Practica Use. 
By Proressor Dr. Hernricn Braun, Obermedizinalrat and 
Director of the Kgl. Hospital at Zwickau, Germany. Translated 
and edited by Percy Sutetps, M.D., A.C.S., Cincinnati, Ohio, 
from the third revised German edition. Pp. 399; 215 illustra- 
tions. Philadelphia and New York: Lea & Febiger, 1914. 


In Braun’s Local Anesthesia we have the standard German text- 
book upon the subject under consideration. 

The subject is covered in great detail, and but few omissions 
of any importance are to be noted. On page 162 the author mentions 
the work of Crile, Matas, and Corning, but does not give the 
emphasis to Crile’s work on anociassociation that its value deserves. 

The initial chapter is an interesting resume of the earlier history 
of local anesthesia. Of special interest are the author’s remarks 
upon sensation, pain, and the psychology of pain. It would appear 
that the material under the author’s observation consists largely 
of individuals less susceptible to pain and other mental effects of 
operative procedures than those with whom American surgeons 
have to deal. 

Certain of the earlier chapters are of a highly technical character, 
and while enhancing the value of the work as a book of reference, 
add nothing of value to the treatise as a practical hand-book. 

Among the drugs in actual use as local anesthetics the author 
strongly favors novocain combined with suprarenin. Indeed, 
this is referred to almost entirely in the practical directions for 
local anesthesia. The warning against the use of strong solutions 
of cocain is well stated. Stovain is entirely condemned for anything 
but spinal anesthesia. The method of anesthesia by layers of tissue 
planes is adequately described. In the description of the technique 
we find a number of unnecessary illustrations, for instance, Figs. 
21, 22, and 27. 

It is, however, in the actual description of local anesthesia of 
the various regions of the body that the author gives us that which 
is of most value, and also that most open to question. There 
is no doubt that major cranial operations can be done under loca! 
anesthesia, but why, except in rare instances, should they be done 
thus? The methods also, while theoretically perfect, are by no means 
easy of application. The reviewer can see no possible reason why 
a radical breast operation need ever be done under local anesthesia. 
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The discussion of the local anesthesia of the floor of the mouth 
and tongue is excellent. Local anesthesia of an inflamed tympanic 
membrane would seem to involve as much pain as a rapid puncture. 
It is not to be considered, and is impossible in children. We 
heartily agree with the use of local anesthesia as described in cer- 
tain instances of empyema, strangulated hernia, and intestinal 
obstruction. But there is no reason why operations of election 
upon the female pelvic outlet should be done except under general 
anesthesia. 

The reviewer does not believe that injection anesthesia of the 
brachial plexus is harmless or that it has any real value. 

In general it may be stated that the book is an excellent presenta- 
tion of the theory and possibilities of local anesthesia, but an unsafe 
guide as to its real uses. For the use of the practising surgeon an 
omission of repetitions and a general condensation would improve 
the volume. The book is well made and illustrated, and is a valuable 
and attractive addition to anyone's book shelf. G. R. 


Mararia. By B. Hers, M.A., Assistant Professor of 
Parasitology, University of California. Pp. 163; 39 illustrations. 
New York: MacMillan Company. 


In his monograph on Malaria, Professor Herms has made a 
very considerable contribution to the subject. He approaches it 
almost entirely from the standpoint of causation of the disease and 
discusses its control by eradicating the mosquito. He does not 
enter into the treatment of the disease per se. 

In the early chapters emphasis is laid on the economic loss caused 
by malaria through sickness, deaths, loss by wages and depreciation 
in land values. Three chapters are devoted to an excellent dis- 
cussion of the various types of malaria and the life history of the 
various mosquitoes. Over half the book deals with the prophylactic 
control of malaria and to measures which may be successfully carried 
out for its complete eradication, giving practical measures for the 
extermination of the mosquito. 

These methods, based on eleven years of practical experience, 
embrace both the temporary ones such as oiling the breeding 
grounds of mosquitoes, the use of other larvicides, etc., and the more 
permanent corrections by proper irrigation of the land. 

This book which is entertainingly written should prove of interest 
not only to physicians in general, but to the country practitioner, 
and to the practical farmer it should prove well worth having. 


B. B. V. L. 
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A Laporatory Hanpsook For Dietetics. By Mary Swartz 
Roser, Pu.D., Assistant Professor, Department of Nutrition, 
Teachers College, Columbia University. Pp. 127. New York: 
T’ e Macmillan Co. 


Tus little manual consists of three parts: a concise resume of 
the subject of food values and food requirements; a series of prob- 
lems in dietary calculation; a collection of tables for reference. 
The author states the average protein requirement for an adult 
as one gram per kilogram. She does not refer to the older, more 
liberal standard to which many authorities still cling. In the tables 
Fisher’s 100 calorie unit, is wisely adopted as the most convenient 
for comparison, but the caloric values, etc., per pound, per ounce, 
and per gram, the units of the market, the home and the laboratory 
are also given. The problems are intended to familiarize the student 
with the calculations required in estimating individual and collec- 
tive dietaries. Special attention is given to the economic factor, 
cost, and caloric efficiency being constantly contrasted. 

This little book, intended primarily no doubt for normal and high 
schools, is an indication of the wide interest taken in nutrition in 
strictly lay circles and calls attention to the scant familiarity with 
the subject, particulaly in its practical aspects, displayed by most 
physicians, medical students and nurses. C. B. F. 


DysENTERIES, THEIR DIFFERENTIATION AND TREATMENT. By 
Leonard Rogers, M.D., F.R.C.P., B.S., F.R.C.S., C.1E., 
I.M.S., Physician to the Isolation Ward (Cholera and Dysentary), 
Medical College Hospital, and Professor of Pathology, Medical 
College, Calcutta. Pp. 336; 10 illustrations; 2 temperature 
charts, and 3 diagrams. London: Henry Frowde, Hodder & 
Stoughton. 


Tus book more or less summarizes its author’s investigations 
and findings in the field of the dysenteries during a twelve-year 
experience in Calcutta. In the major portion of the work, two 
hundred and forty-two pages, he discusses the amebiases from 
every possible standpoint. 

This portion of the volume merits especial attention in as much 
as Rogers calls attention for the first time to the rapid specific 
action of the soluble salts of emetin when used hypodermatically 
in amebic dysentery, together with the treatment of hepatic 
amebic abscesses by aspiration and injection of quinine without 
drainage. His results are vastly better than the best previous 
figures attributed to other methods of treatment as well as his 
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own cases handled comparatively successfully by means of 
ipecacuanha. 

His chapters on bacillary dysentery, other forms of dysentery, 
hill dysentery and sprue present nothing new of especial interest 
and are in no sense comparable to his lines on the amebic variety. 

The work must be commended in most respects; principally 
as a well-presented epitome of an observing man’s labors in a 
fertile field and as the initial report on pioneer therapeusis in 
amebic dysentery and its complications. The subsequent con- 
firmation of the author’s results should prove this volume an 
epoch-making work. T. G. S. 


Rapium THerarevtics. By N.S. Frvzr, M.B. (Lond.), M.R.C.S., 
L.R.C.P., L.S.A., Chief Assistant in the X-ray Department of 
St. Bartholomew’s Hospital. Cloth. Pp. 112; 25 illustrations. 
London: Oxford University Press. 


THe author, who is well known as a radium therapist and 
roentgenologist, has covered the subject in an admirable and 
concise manner in this little book. The various methods of appli- 
cation of radium are dealt with briefly. Each condition in which 
it has been used is mentioned, although but little is said unless 
the treatment is regarded as of some definite service, in which 
case a brief description is given of the best method of application. 
A short chapter is devoted to the physics of radium and another 
to the physics and general applications of other radio-active sub- 
stances. The book makes a handy reference work for beginners, 
especially. 


TropicaL MeEpIcINE AND HyGrene. Partrl. Diseases DuE To 
Protozoa. By C. W. Dantrets, M.B. Cantab., F.R.C.P. Lond.; 
Lecturer on Tropical Diseases, London Hospital; formerly 
Director London School of Tropical Medicine, ete. Second 
edition. Pp. 277; 73 illustrations. New York: William Wood 
& Company. 


Tuts first volume, as its title indicates, deals only with diseases 
due to, or probably due to, protozoa. Considerable stress is laid 
upon their prophylaxis, a feature which should make it a valuable 
guide for practical sanitarians. 

This second edition has as a new feature an alteration in its 
arrangement which has diminished much of the repetition found 
in the earlier work. A more uniform method of dealing with the 
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various headings might have added still more to the strength of 
the chapters. The author gives no references, and his index is 
somewhat meager. The book must, however, be passed upon as 
an excellent handy treatise; presenting in an interesting manner 
the main facts of the subject under consideration, and dealing 
with a wonderful phase of general and more especially tropical 
medicine. 7. G. &. 


Gunsuot Injuries. By Cox. Louis A. LaGarpe, United States 
Army Medical Corps (retired); late Commandant and Professor 
of Military Surgery, U. S. Army Medical School; Professor of 
Military Surgery, Medical Department, N. Y. U., ete. Pp. 398; 
160 illustrations. New York: William Wood & Company, 1914. 


DvE to the marked change in the type of armament of the present 
day, our idea of bullet wounds and their treatment have of a 
necessity been changed. This change demanded a new text-book 
on the subject, which is admirably met by the work under discus- 
sion. The author has endeavored to present a thorough and com- 
plete treatise of the subject. The first chapter treats of ballastic 
explosives, firearms and projectiles, in a detailed and instructive 
manner. Chapters II to XII inclusive, handle the surgical side 
of the entire subject. The bulk of the matter in the text has been 
taken from lectures, which for more than twelve years have been 
the basis of our civil and military medical schools. A wealth of 
statistics have been massed from the records in the Spanish-Ameri- 
can, Anglo-Boer, Russo-Japanese and Turko-Balkan Wars, sup- 
plemented by material obtained in civil life, in the hunt, and experi- 
mentally. In an additional chapter, exceedingly interesting, novel, 
and instructive information is obtained in the medicolegal aspect 
of gunshot wounds. 

Throughout the work one is impressed with the exhaustive 
thoroughness with which the subject is treated from the reception 
of the wound to the ultimate result of the case. E. L. E. 


AppENDIcITIS. By EpmMunp Owen, F.R.C.S., D.Sc. (Hon), Sur- 
geon to the French Hospital; Consulting Surgeon to St. Mary’s 
Hospital, etc., London. Pp. 214. New York: William Wood 
& Co, 1914. 


Tuts little book has been written not as an essay on appendicitis, 
but as an argument for early surgical treatment of the diseased 
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appendix. At the present day there is by no means a uniform 
opinion as to the treatment of cases of appendicitis. The author 
cites numerous instances of cases which have been disappointments 
because of delayed surgical intervention. He states that waiting 

r “the interval,” ‘waiting for localization,” “‘waiting for walling 
off,” “‘waiting for nature’s reaction” are all criminal. Even in the 
recurrent types he advises operation early, even in the presence 
of the history of former recoveries. 

Early intervention, the earlier the better after diagnosis is as- 
sured, is the cry. You can not operate too early, and many operate 
too late. Special emphasis is made that the medical attendant 
be not misled by subsidence of pain and temporary improvement 
in pulse and temperature, as frequently this is merely indication of 
a perforation or of a ruptured abscess; that cases must not be con- 
sidered lightly because of apparent absence of clinical signs or of 
their short duration. Ulceration may be present within a few 
hours, and show little or no symptoms. 

Watch carefully in children and in those cases of stealthy appen- 
dicitis. 

The writer does not favor small incisions in any case, and advises 
against a “gridiron” in pus cases, advising here an oblique incision 
through the oblique muscles in line of the external fibers. 

Finally he quotes many tables of statistics, all of which prove 
his point, namely,-early (first twenty-four hours) operation gives 
infinitely the lowest mortality. 

The work makes very pleasant, interesting, and instructive 
reading. E. L.-E. 


— 


'RSACHEN UND WESEN ANGEBORENER DIATHESEN. Eine Experi- 
mentelle Studie von Stabsarzt, Dr. Hans Eckert, Assistant 
der K6nigs, Universitits Kinderklinik der Charité; Private 
dozent an der Universitit Berlin. Pp. 68. Berlin: S. Karger. 


Tis study was designed to throw light upon Czerny’s hypo- 
thesis that the newborn contains depots of the chemical substances 
necessary for growth derived in utero from the mother and needing 
only the addition of water for elaboration in tissues. He studied 
the increase in weight of six puppies from one litter, killing them 
at periods varying from five to sixty-seven days after birth, and 
analyzing the bodies for content of water, total dried substance, 
nitrogen, calcium, magnesium, phosphorus, iron, potassium and 
sodium, and total ash. He finds a relatively constant percentage 
of these substances within the age limit named, thus failing to sup- 
port Czerny’s views. In one weak, poorly developed animal, he 
noted a conspicuous diminution in the phosphorus content, and he 
discusses the possible significance of this. &. 
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various headings might have added still more to the strength of 
the chapters. The author gives no references, and his index is 
somewhat meager. The book must, however, be passed upon as 
an excellent handy treatise; presenting in an interesting manner 
the main facts of the subject under consideration, and dealing 
with a wonderful phase of general and more especially tropical 
medicine. 


Gunsuot Injuries. By Cou. Louis A. LaGarpe, United States 
Army Medical Corps (retired); late Commandant and Professor 
of Military Surgery, U. S. Army Medical School; Professor of 
Military Surgery, Medical Department, N. Y. U., ete. Pp. 398; 
160 illustrations. New York: William Wood & Company, 1914. 


Due to the marked change in the type of armament of the present 
day, our idea of bullet wounds and their treatment have of a 
necessity been changed. This change demanded a new text-book 
on the subject, which is admirably met by the work under discus- 
sion. The author has endeavored to present a thorough and com- 
plete treatise of the subject. The first chapter treats of ballastic 
explosives, firearms and projectiles, in a detailed and instructive 
manner. Chapters II to XII inclusive, handle the surgical side 
of the entire subject. The bulk of the matter in the text has been 
taken from lectures, which for more than twelve years have been 
the basis of our civil and military medical schools. A wealth of 
statistics have been massed from the records in the Spanish-Ameri- 
can, Anglo-Boer, Russo-Japanese and Turko-Balkan Wars, sup- 
plemented by material obtained in civil life, in the hunt, and experi- 
mentally. In an additional chapter, exceedingly interesting, novel, 
and instructive information is obtained in the medicolegal aspect 
of gunshot wounds. 

Throughout the work one is impressed with the exhaustive 
thoroughness with which the subject is treated from the reception 
of the wound to the ultimate result of the case. E. L. E. 


By EpmMunp Owen, F.R.C.S., D.Sc. (Hon), Sur- 
geon to the French Hospital; Consulting Surgeon to St. Mary’s 
Hospital, ete., London. Pp. 214. New York: William Wood 
& Co, 1914. 


Tus little book has been written not as an essay on appendicitis, 
but as an argument for early surgical treatment of the diseased 
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appendix. At the present day there is by no means a uniform 
opinion as to the treatment of cases of appendicitis. The author 
cites numerous instances of cases which have been disappointments 
because of delayed surgical intervention. He states that waiting 
or “the interval,” “waiting for localization,” ‘waiting for walling 
off,”’ “‘waiting for nature’s reaction” are all criminal. Even in the 
recurrent types he advises operation early, even in the presence 
of the history of former recoveries. 

Early intervention, the earlier the better after diagnosis is as- 
sured, isthe cry. You can not operate too early, and many operate 
too late. Special emphasis is made that the medical attendant 
be not misled by subsidence of pain and temporary improvement 
in pulse and temperature, as frequently this is merely indication of 
a perforation or of a ruptured abscess; that cases must not be con- 
sidered lightly because of apparent absence of clinical signs or of 
their short duration. Ulceration may be present within a few 
hours, and show little or no symptoms. 

Watch carefully in children and in those cases of stealthy appen- 
dicitis. 

The writer does not favor small incisions in any case, and advises 
against a “gridiron” in pus cases, advising here an oblique incision 
through the oblique muscles in line of the external fibers. 

Finally he quotes many tables of statistics, all of which prove 
his point, namely,-early (first twenty-four hours) operation gives 
infinitely the lowest mortality. 

The work makes very pleasant, interesting, and instructive 


reading. 

URSACHEN UND WESEN ANGEBORENER DIATHESEN. Eine Experi- 
mentelle Studie von Stabsarzt, Dr. Hans Eckert, Assistant 
der K6nigs, Universitits Kinderklinik der Charité; Private 
dozent an der Universitit Berlin. Pp. 68. Berlin: S. Karger. 


Tuts study was designed to throw light upon Czerny’s hypo- 
thesis that the newborn contains depots of the chemical substances 
necessary for growth derived in utero from the mother and needing 
only the addition of water for elaboration in tissues. He studied 
the increase in weight of six puppies from one litter, killing them 
at periods varying from five to sixty-seven days after birth, and 
analyzing the bodies for content of water, total dried substance, 
nitrogen, calcium, magnesium, phosphorus, iron, potassium and 
sodium, and total ash. He finds a relatively constant percentage 
of these substances within the age limit named, thus failing to sup- 
port Czerny’s views. In one weak, poorly developed animal, he 
noted a conspicuous diminution in the phosphorus content, and he 
discusses the possible significance of this. J. K. A. 
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Review or Miuitary HyGrene. By VALony Harvarp, 
M.D., U. S. A. Second Edition. New York: William Wood 
& Co., 1914. 


Ir is difficult to express adequately the benefit that may be derived 
from the study of this book, which covers the subject so thoroughly. 
“The medical officers were primarily surgeons, and so designated, 
now they are chiefly sanitarians.’’ This manual must be invaluable 
to the officers of the Medical Reserve Corps, National Guard, and 
Contract Surgeons. To cover so important a subject the essentials 
must be clear, accurate and comprehensive and this work fulfils 
the demand. ‘The statistics throughout are most interesting and 
instructive. Typhoid fever and antityphoid vaccination are 
exhaustively taken up, as is the chapter on venereal diseases. 
The chapter on recruiting is excellent. “Exercise” is intensely 
interesting and instructive. It is well divided into exercises of 
strength, speed, endurance and skill with statistics to show that 
“competitive and spectacular athletics are undesirable.” Para- 
sitic diseases have been gone into in great detail. The subject of 
water is considered as to “quantity required, water in nature, 
examinations of, and purifications of,” in a most scientific manner. 
The discussion of food, animal and vegetable, their nutritive value 
and amount necessary are considered in several chapters in a most 
pleasing and complete way and concludes that protein 60 grams, 
fat 60 grams, carbohydrates 500—total 2854 calories would be the 
correct amount for soldiers. The “rules to be observed in eating 
and drinking” are excellent, as is the chapter on beverages, which 
gives latest facts about alcohol. The suggestion that the usual 
20-ounce protein ration be cut to 6 ounces seems to be well grounded. 
The recommendation that a wheeled kitchen, such as is used by 
the Russian Army, be adopted, is very good. The construction, 
furnishing, care, and sanitation of posts, barracks, and quarters 
are minutely taken up. Ventilation, heating, and lighting are 
thoroughly discussed. The disposal of excreta, garbage, and 
waste matter is treated according to the latest scientific 
methods. Several chapters are devoted to soil, and camps, 
expounding the subject most clearly. All types of batteries are 
considered. The types used at San Antonio, Texas is preferred. 
The chapter on general sanitary rules for the field is very instruc- 
tive, as are the chapters on service in warm climates and in cold 
climates. The subject of disinfection and disinfectants is master- 
fully handled. Naval and marine hygiene and quarantine are 
considered thoroughly. The plates throughout are excellent, and 
the book can be highly recommended to the Medical Profession. 

7. &. A. 
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A Contribution to the Functional Diagnosis of Renal Disease. 
B. GrriEssMANN (Deutsch. Arch. f. klin. Med., 1914, exiv, 32) has made 
exact studies of the excretion of water, sodium chloride and nitrogen 
in a small series (five) of nephritics. The patients were placed en a 
diet of rice, condensed milk, and raspberry juice. The diet was analyzed 
for its content in the above mentioned constituents and the patients 
were kept on it until they had reached a state of equilibrium. Each 
experiment was divided into four periods: (1) The preliminary period 
in which the patient was kept on a milk or milk-rice diet until there 
was equilibrium in nitrogen, sodium chloride, and water. (2) During 
the second period, the patient received the standard diet plus 20 grms. 
of sodium chloride. The additional salt dissolved in 400 ¢.c. of water 
was given only on the first day of this period. (3) In the third period, 
one or two liters of water were added to the standard diet. The extra 
water was also given only on the first day of the period. (4) In the 
fourth period, the patient received the standard diet plus 20 grms. of 
urea dissolved in 250 c.c. of water given on the first day. Two of the 
patients had markedly contracted sclerotic kidneys, as autopsy proved. 
Two suffered from arteriosclerotic renal changes, while the fifth had 
chronic glomerulo-nephritis. The changes in water excretion were 
the least noticeable. Defect in the excretion of sodium chloride was 
found in all of the cases, being especially marked in one of the cases 
of interstitial nephritis. In the other cases there was a moderate delay 
in excretion. The urea excretion was studied in only three cases. A 
marked delay was noted in one of these also, a patient with contracted 
kidney. The experiments show, Griessmann says, that as a rule dis- 
turbances in excretion of sodium chloride and nitrogen are combined. 
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Nevertheless, there are cases in which the disturbance of function 
chiefly affects only the salt or the urea. Thus the classification of 
renal diseases on the basis of excretion of salt and urea (Widal, Miiller) 
seems justifiable. 

Factors Concerning the Coagulation of Blood.—CaNnnon, MEN- 
DENHALL and Gray (Amer. Jour. Physiol., 1914, xxxiv, 225) have 
devised a graphic method for the study of blood coagulation. The 
instrument consists of a light aluminum lever with a long arm, on the 
end of which is a writing pen which moves over a smoked drum. On 
the shorter arm there is placed a piece of fine copper wire 8 em. in 
length. This wire extends into a cannula. -In all the experiments a 
constant temperature of 25° C. was maintained, and cannulz of the same 
size were always used. This insured the taking of the same amounts 
of blood. They were able to show that the intravenous injections of 
small doses of adrenalin, or subcutaneous doses of larger size, given to 
cats, shortened the coagulation time from one-third to one-half the 
normal. Larger doses (0.3 mg. per kilo) given intravenously, first 
slowed and then hastened blood coagulation. The effect upon coagula- 
tion is not dependent upon synchronous changes in the arterial blood- 
pressure. After the removal of the liver or intestines, adrenalin in 
small doses causes no hastening of coagulation, even when added to the 
withdrawn blood. These experiments were made in an attempt to 
explain the hypothesis that the liver or intestines, or both, are aroused 
by adrenalin to greater activity, as a result of which one or more of 
the factors concerned in coagulation are released. Stimulation of the 
splanchnics in anesthetized cats accelerates the coagulation time very 
promptly. The effect wears off in from ten to thirty minutes, and is 
less marked when the experiment is repeated. If the adrenal gland 
on the side of stimulation is first removed, no acceleration of coagulation 
was observed. Hence the assumption that the hastening is due to the 
release of some component of the adrenal gland. In a similar way, the 
irritation of large nerve trunks, or a large operation performed under 
light anesthesia, gives a marked increase in the rapidity of coagulation. 
States of emotion cause the same in less than one-half minute. Cannon, 
Mendenhall and Gray, assume that in states of pain or emotion the 
increased rapidity of the coagulation time is the result of an increased 
output of adrenalin. 

Blood Findings in Some Psychoses.—I1ren (Zeit. f. d. ges. Neurol. 
u. Psychiatr., 1914, xxiv, 341) has made careful blood studies in 140 
cases of schizophrenia, 20 epileptics, 10 idiots, and 5 cases of chorea. 
The studies included morphological examinations; estimation of the 
coagulation time according to Burker’s method; the resistance of the 
red-blood cells, and the determination of the specific gravity according 
to Hammerschlag’s technique. The results of his findings are as 
follows: In schizophrenia the red-blood cells are found much increased, 
especially in states of catatonia and stupor, probably due to vaso- 
motor disturbances. The white cells show slight increases, particularls 
in acute cases and chronic hebephrenics. Neutrophile leukocytes are 
the ones increased, but with the subsidence of acute symptoms there is 
a tendency for the development of a lymphocytosis. This continues 
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in cases with an unfavorable prognosis; while in cases showing improve- 
ment it tends to diminish in favor of a neutrophilic, and, frequently, 
eosinophilic increase. During states of excitement the blood picture is 
as in the acute cases. In most cases the coagulation time is slightly 
hastened. Itten thinks that the lymphocytosis, and frequent ecsino- 
philia, are perhaps due to some perversion of the internal secretions, 
especially since it is not infrequent to see symptoms suggestive of a 
status thymico-lymphaticus. In cases of epilepsy the white blood 
count is low in the intervals, and tends to increase shortly before and 
after the attacks. Before, and during the attack, there is a lympho- 
cytosis followed by a leukocytosis of the neutrophile type, a point of 
considerable diagnostic value since hysterical and paralytic seizures 
are not associated with a primary lymphocytosis. The coagulation 
time was always shortened, particularly before and immediately after 
the attacks. 


The Cerebrospinal Pressure.—The present study was undertaken 
by Drxon and Haturpurton (Jour. Physiol., 1914, xlviii, 128), with the 
object of examining the pressure of the cerebrospinal fluid under 
various experimental conditions. Tests were made of the validity of 
the Monro-Kellie doctrine which assumes that since the brain, its 
vessels and lymphatics are enclosed in a bony case, and that the brain 
occupies the whole skull and is incompressible, that therefore the total 
blood content is almost constant. On this assumption the brain can 
increase its blood content only by turning out the cerebrospinal fluid, 
and when this fluid has gone the brain comes in contact with the skull 
so that no further expansion of the vessels can occur. Using suitable 
manometers Dixon and Halliburton noted the affect of the various 
changes in the arterial and venous blood-pressure upon that of the 
spinal fluid. After hemorrhage a fall in the spinal pressure was noted, 
which they regard as a passive result ef the altered vesicular conditions. 
Following the compression of the bloodvessels, particularly of the 
aorta, a rise in pressure was noted, which was also thought to be due 
to altered vesicular conditions which prevent the free absorption or 
facilitate the secretion of fluid. This fact may be brought into con- 
nection with the rise in spinal pressure which is observed clinically 
under conditions of sudden rise in blood-pressure such as may occur 
during an acute nephritis. After stimulation of the vagus and 
sympathetic nerves, various results were noted depending probably 
upon the affect of stimulation upon blood pressure itself. By experiment 
Dixon and Halliburton could show that alterations in the cerebrospinal 
pressure exert a marked passive action on the cerebrovenous pressure. 
Dixon and Halliburton studied the affect on the cerebrospinal pressure 
of substances which increase the cerebrospinal fluid secretion, namely: 
choroid extract which produces an increase in pressure due to a specific 
increased secretion of fluid; anesthetics and hypnotics; and finally 
carbon dioxid. Other drugs were used by reason of their ability to 
produce vesicular changes which would manifest themselves upon the 
cerebrospinal pressure, namely, adrenalin, a vasoconstrictor; amyl 
nitrite, a vasodilator; and pilocarpin. Adrenalin appears to affect 
the cerebrospinal fluid only indirectly through the vesicular system. 
The increased cerebrospinal pressure tends to fall more rapidly than 
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the blood-pressure. Following the administration of amyl nitrite a 
rise in spinal pressure is noted. As the result of investigation Dixon 
and Halliburton conclude that the cranial contents cannot any longer 
be regarded as a fixed quantity without the power of expanding or 
contracting in volume. The cerebrospinal pressure is influenced 
passively to a small extent by changes in the arterial and venous 
pressures, but these are insignificant compared with the independent 
changes in pressure which occur as the result of secretory activity. 
Of all the conditions which influence the secretion of the spinal fluid 
Dixon and Halliburton are inclined to attach the most importance to 
a deficiency of oxygen or an excess of carbon dioxid in the blood. 


Blood Findings in Epilepsy.—Fackenueim (Congress for Internal 
Medicine at Wiesbaden, 1914) has made systematic blood examinations 
over a period of two years upon 100 epileptics of the chronic progressive 
type, and has found these results: 67 per cent. showed a reduction 
of hemoglobin to between 50 and 60° per cent.; 31 per cent. showed an 
anemia of 60 to 70 per cent., and only two cases had a hemoglobin of 
over 85. Apparently the reduction in hemaglobin stands in direct 
relation to the epileptic attacks, that is, shortly before the attacks the 
reduction of the hemoglobin was greatest, while in the intervals the 
hemoglobin tends to approach a constant level in the separate cases. 
The number of white-blood cells was considerably increased shortly 
before an attack and markedly increased afterward in 78 per cent., the 
mononuclear cells of the large type showing an especial increase. In 
every case there was an increase in the rapidity of the coagulation 
time averaging between two and three minutes. The coagulation 
time was most rapid in the period of about ten hours preceding an 
attack. In the beginning of a status epilepticus, blood coagulation may 
take place in fifteen seconds, in another case it occurred in twenty-four 
seconds, and then become decreased over a period of about two days 
following the attack. Fackenheim discourses somewhat upon the 
varying relationship of the reflexes to the attacks as well as disturbances 
in metabolism and believes that the cause of the phenomena of epilepsy 
is to be found in disorders of the internal secretions. 

Lipemia.—Sakat (Biochem Zeitschr., 1914, lxii, 387) was able to show 
that lipemia cannot be produced by feeding fats to normal dogs, because 
they leave the blood as rapidly as they enter it from the intestines. 
It can be induced, however, in dogs which have been made anemic by 
venesection, or poisoned by phenylhydrazin hydrochloride. It occurs 
when the hemoglobin reaches between 20 and 30 per cent., and is most 
pronounced in animals which were in a good state of nourishment when 
the experiments were commenced. Lipemia, caused by giving a diet 
poor in fats, and associated with a rapid loss in weight, is increased 
by the administration of milk. Since in some anemic animals a strong 
lipemia occurs after the use of palmin, whereas this does not occur 
in the normal, one must assume that in the former case fats leave the 
blood more slowly than normal. Suitable chemical analyses gave 
fat values up to 5 per cent. in the blood serum, and the cholesterin 
content was likewise increased, though to a less degree. This increase 
is probably explained on the basis of its ready solubility in fats. One 
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would expect that this increased transportation of fats with a cachexia 
would result in a corresponding loss of body protein, but such is by no 
means the case, nor is every cachexia associated with a lipemia. Surface 
tension tests show that for each individual of a species there exists a 
fairly constant normal lipase value for the blood serum. This falls 
rapidly after the production of anemia, and seems to return to normal 
in a manner inversely proportionally to the grade of lipemia induced. 
It is the same way in cases made anemic by poison, but in animals 
poisoned by phloridzin practically no fall in the lipase content occurs. 
It would, therefore, appear that the lipemia in these experiments, 
at least, was due to an inability to rid the blood of fats by reason of a 
blood serum deficient in lipase. 


4 


The Clotting of Blood as Seen with the Ultramicroscope.—Using 
the slit ultramicroscope of Seidentopf, the oxalated plasma of various 
animals and suitable amounts of an aqueous solution of thrombin, 
Howe ut (Jour. of Physiol., 1914, xxv, 143) has studied the process of 
coagulation, which in accord with the results of Stuebel, proceeds 
after the manner of crystal formation. The process is most beautifully 

seen when solutions of thrombin and fibrinogen are used. Aqueous 
solutions of thrombin exhibit a few particles showing Browman move- 
ment, but the field is practically dark; fibrinogen solutions, however, 
show numerous active particles and a strongly luminous light-cone in 
which individual particles can not be seen. Howell inclines toward the 
view that under the influence of thrombin there occurs an aggregation 
f of the invisible particles (amicrons) of this light-cone with further 
consolidation into the needle-like crystals of fibrin, beautifully shown 
in the article by photomicrographs. Howell finds no evidence of the 
fibrin network so often described, except when the conditions are such 
as give rise to incomplete clotting. 


On the Effect of Extirpation of the Spleen on the Course of Pernicious 
Anemia.—A. v. DrecastELLo (Deutsch. med. Woch., 1914, xl, 639, 692) 
reports in detail observations in 5 cases of pernicious anemia subjected 
to splenectomy. Frequent examinations were made over a period of 
months. From his small series of cases Decastello feels that improve- 
ment in the blood-picture and in the general condition of the patient 
can be anticipated with considerable confidence; indeed, the patient 
may return practically to normal. This improvement, however, in the 
light of our present knowledge, is more probably to be interpreted as a 
remission than a cure. Therefore, it is not yet justifiable to assume 
that removal of the spleen eradicates the cause of the disease, or that 
the disease is due to a previously increased hemolytic activity on the 
part of the spleen. Decastello thinks that it is much more likely that 
the operation produces nutritive stimuli to the bone marrow through 


some change in metabolism as a result of the loss of the spleen. 


Studies of the Uric Acid of the Blood.—E. Srernitz (Deutsch. med. Woch., 
1914, xl, 953) has made a study of the uric acid of the blood quantita- 
tively by the method of Folin and Denis. He finds that the normal blood 
of a patient on a purin-free diet always contains uric acid in amounts 
sufficient for quantitative determination. The value of this endogenous 
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uric acid of the blood amounts to 0.002 to 0.004 per cent., the average 
being 0.003 per cent. In true gout this is increased to 0.004 to 0.CUS 
per cent., the average being 0.0055 per cent. In atypical gout the 
amount of uric acid is less, as a rule. It varies between 0.004 and 0.006 
per cent., the average being 0.0045 per cent.; rarely it is normal. It 
was found that purin-free diet had relatively little effect within a short 
period of time; any continuation of the diet, however, often caused a 
marked reduction in the endogenous uric acid of the blood. Atophan 
produces a marked decrease of the uric acid of the blood. This diminu- 
tion begins soon after the absorption of the drug. The well-known in- 
crease in excretion of uric acid in the urine is, therefore, probably due 
to action on the kidneys. The diminution of uric acid in the blood is 
more rapid after large doses given over a short period of time. Repeti- 
tion of such atophan cures appears to be most effective as the uric acid 
rises quickly after discontinuing the drug. On the other hand, small 
doses of atophan are capable of neutralizing the effect of a diet rich 
in purins. The therapeutic inference is that short atophan cures with 
large doses should alternate with small doses and a more liberal diet. 
The diagnostic value of a quantitative determination of uric acid is 
great, Steinitz believes. From an increase of endogenous blood uric 
acid alone, however, it would be unwise to diagnose gout or gouty 
diathesis. 


The Functions of the Interrenal Portions of the Suprarenal Glands. 
—CrowE and Wisiocki (Johns Hopkins Hosp. Bull., Balt., 1914, xxv, 
287) have made a study of the following points: (1) the effects of com- 
plete removal of both suprarenal bodies; (2) the effects of removal of 
either the right or left gland alone; (3) the relative importance of the 
cortex and medulla of the adrenal; (4) the relation of the adrenal to 
carbohydrate metabolism; (5) the results of adrenal transplantation; 
and finally what relation may exist between the adrenals, the thymus, 
and the lymphatic system. On the basis of many operative and histo- 
legical observations the following conclusions were drawn, subject to 
further confirmation. The experiments were performed on dogs. The 
suprarenal glands are vital organs in which the cortex is more essential 
to life than are the medullary portions. Their removal is followed by 
convulsive seizures, a subnormal temperature, and other signs of acute 
adrenal insufficiency; when recovery occurs normal growth and sexual 
functions ensue, with no marked change in disposition, increase in 
weight, or polyuria. Following partial removal of the gland the remain- 
ing portion undergoes hypertrophy, chiefly in the fascicular zone of the 
cortex, while the medullary portion remains unchanged. Though a 
transient glycosuria follows the operative procedure, there is no per- 
manent alteration of the carbohydrate tolerance resulting from adrenal 
insufficiency. Autoplastic transplants may “take” but do not function; 
in such “takes” the cells of the cortex may survive while those of the 
medulla are absorbed. That there is a definite relationship between the 
adrenals and lymphatic system seems certain; for after long standing 
adrenal insufficiency the animals at autopsy show enlarged mesenteric 
and retroperitoneal lymph glands, enlarged intestinal lymph follicles, 
and not infrequently thymus hyperplasia. 
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Post-traumatic Ossification of the Region of the Elbow-joint.—Leru- 
MANN (Deut. Zeitschr. f. Chir., 1914, exxvi, 213) made a study of this 
condition on the basis of thirty-seven cases. He says that the elbow 
more than other joints shows a predilection for post-traumatic ossi- 
fication. This is in part explained by its anatomical formation. These 
ossifications were found after traumas of all kinds, but especially 
after luxations. The trauma is the primary cause, but an individual 
predisposition must be assumed. The view of Machol that only 
reduced dislocations are followed by ossification is not borne out, 
although an injudicious method of reduction increases the tendency 
considerably. The bone formation can develop from the intramuscular 
connective tissue as well as from the periosteum. Practically there 
is no difference between the ossification of myogenous and that of 
periosteal origin, since both occur alongside of each other. The neigh- 
boring soft tissues participate in the structure of the callus. A proper 
treatment of the recent injury is the best prophylaxis against the 
ossification. It should aim at the most complete rest and preservation 
of the injured soft tissues, and should favor absorption. Vigorous 
massage and passive movements should be avoided. A fibrolysin cure 
is to be recommended for the persistent thick induration. The complete 
ossification can undergo spontaneous absorption, so that conservative 
treatment should receive much consideration. An operation is indi- 
cated only when there are long continued and severe disturbances of 
function and when there are complications from pressure on nerves 
and bloodvessels. In general, operations should not be done before 
the termination of the process of ossification. 

The Function of the Periosteum in Bone Transplants, Based on 
Four Human Transplantations without Periosteum and Some Animal 
Experiments.— McWIuuiams (Surg., Gyn., and Obst., 1914, xviii, 159), on 
the basis of his clinical and experimental work, reached the following 
conclusions: If the periosteum be excised from an area of bone and 
a section of bone within this area, going into the medullary cavity, be 
removed (not, however, involving the whole diameter of the bone) and 
the endosteum scraped away as well, then it is found that the cavity 
fills in perfectly with new bone, which of necessity must come from the 
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old bone alone. This is probably due to the fact that the nutrient 
artery is intact. Ifa section of the whole diameter of a bone be removed 
then the bone will regenerate between the ends of the fragments if 
the whole or a part of the periosteum be preserved bridging the defect. 
If a section of the whole diameter of a bone be removed, very little 
subsequent filling of this defect by bone will take place if the entire 
periosteum has been removed from between the ends of the fragments. 
Provided a graft be living and taken from the same patient its future 
life depends on an efficient blood-supply, irrespective of the periosteum 
or whether it is in contact with living bone or not. If minute fragments 
of a living graft be transplanted then the periosteum may be disre- 
garded because the osteoclasts in the fragments may not die because 
of an easy access of blood into them, and the pieces may grow and 
coalesce and not become absorbed. His statistics show that 50 per cent. 
of such transplantations will be successful. If a larger piece of living 
bone be transplanted then it is safer to leave the periosteum attached 
to the graft to assure its future reformation, since otherwise the osteo- 
clasts in the bone of the graft may die because cut off from the nutrient 
artery. The periosteum survives because of its sufficient blood-supply 
from the surrounding tissues, its inner surface forms osteoblasts which 
themselves proceed to reform the bone of the graft, in the event that 
the osteoblasts within this have died from a deficient blood-supply. 
His statistics show that 41 per cent. of transplantations are successful 
in which large grafts without periosteum are grafted. A graft on a 
graft, neither having a covering periosteum, will not live even though 
one graft be in contact with living bone. Periosteum when trans- 
planted alone into the soft parts may produce living bone. The split- 
ting of the periosteum of a graft, even though the transplant is entirely 
surrounded on all sides by periosteum, seems to be unnecessary and 
accomplishes nothing. Altogether sixteen transplantations with peri- 
osteum were performed, and of these all but one (93 per cent.) were 
successful. Altogether twenty-five transplantations without perios- 
teum were performed. Of these 48 per cent. were successful (all in 
animals) while 52 per cent. were unsuccessful The influence of the 
blood-supply is demonstrated by the fact that 50 per cent. of the 
transplantations without periosteum, made with minute fragments, 
were successful, while 41 per cent. of those without periosteum made 
with large, single fragments were successful. From a consideration 
of all the foregoing facts the conclusion seems irresistable that bone- 
grafts of whatever size, in ordet that one should be positively assured 
of their subsequent living, should be transplanted with as much perios- 
teum covering their surfaces as possible. 


Bullet Wounds in War.—Posnerr (Lancet, 1914, ii, 642) says that 
he attended close on 1000 rifle bullet wounds, in a large general hospital, 
during the Boer war, and offers for present use his conclusions drawn 
from this experience. A clean cut wound of the abdominal viscera 
will in most cases heal very rapidly and require very little treatment. 
Multiple abdominal wounds may require operation but are best treated 
expectantly for a few days until symptoms of some local trouble arise. 
Bullets may pass through the most vital tissues without doing an) 
permanent injury. There is often great initial shock from bullet wounds, 
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especially, if when shot the soldier was hungry, and tired by mare hing. 
The impact of the bullet against the body is very severe. One patient 
felt as if he “had been hit by a crow bar wielded by a giant,’ and had 
been thrown three or four yards out of the saddle. With an empty 
stomach, a wound of the stomach or intestines seems to close rapidly 
without any trouble, and so long as there has been no leakage of gastric 
or intestinal contents the patient will probably recover in a short time, 
but if leakage takes place symptoms of localized peritonitis may be 
expected which will require a laparotomy. Wounds of the bladder 
usually require a suprapubic cystotomy as they do not heal readily 
and generally leak into the surrounding tissues. A clean wound of the 
kidney seldom requires any interference, but a wound cutting the ureter 
across about two inches below the renal pelvis called for a nephrectomy. 
What may be called local shock is a condition sometimes encountered 
in wounds of the soft parts, probably, due to the shaking up of the tis- 
sues by the great velocity of the bullet. There is a feeling of considerable 
stiffness in the part for several days and the nerves in the immediate 
neighborhood although not touched by the bullet, may be more or less 
neuralgic. It is better, if possible, to wait a few days for this local 
shock to subside before proceeding to any operation. 


A Common Mechanism for Most Injuries of the Shoulder Region. 

Tuomas (Jour. Amer. Med. Assoc., 1914, lxiii, 1018) believes that most 
fractures of the skeleton in the shoulder region, in which he includes 
dislocations and sprains, are due to hyperabduction. Dislocations and 
sprains tear the ligaments which are to the skeleton at the joints what the 
bones are between the joints, and sustain indirect violence as much as 
the bones. When the normal limit of abduction is passed the whole 
skeleton in the shoulder region, ligaments and bones, takes the strain, 
and any break will take place where for the moment the skeleton is 
weakest or the strain is greatest. It occurs most frequently in the 
shoulder joint, with or without a dislocation, a tearing of the ligaments 
without a dislocation constituting a sprain. The degree of force applied 
determines the extent of the lesion common to both, the tear of the axil- 
lary portion of the capsule, which includes all of the ligaments of the 
joint. With the arm in the sling position the result of healing is the 
same after a sprain as after the reduction of a dislocation, 7. e., a typical 
stiff and painful shoulder, the etiology of which has been so obscure 
and the subject of so much discussion. More or less palsy of the upper 
extremity follows in the great majority of cases, in some being very 
severe but in most only transitory. If instead of keeping the arm at 
the side during the healing process the patient, as an athlete, soon 
carries the arm vigorously into abduction the humeral head is easily 
pried out of the socket again by the leverage effect of hyperabduction 
in the absence of the resistance of the normal ligaments. Repetition 
of this accident occurs more easily, cicatricial contraction in the axilla 
is prevented, and the ¢ apsule heals across the gap between the torn 
margins necessary to permit the dislocation, and is, therefore, abnor- 
mally long. Exercise to stretch the contracted axillary portion of cap- 
sule is indicated in stiff and painful shoulders and contraction of the 
abnormally lengthened capsule, by operation, in recurrent dislocations 
Any palsy in the former disappears with the return of normal motion. 
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It is due to inclusion of some or all the branches of the brachial plexus 
in the axillary inflammation consequent upon the joint lesion. Most 
obstetrical palsies of the upper extremity are, probably, due to the same 
cause, following an injury to the shoulder-joint of the child at birth 
from the pressure of its shoulder against the maternal pelvis. This 
resulted in a mild grade of posterior subluxation in nine cases and in 
an injury of the joint without dislocation in four cases. The latter 
recovered full motion and power later, and the former recovered power 
in proportion to the motion obtained at the shoulder. Liinster, in 
1889, maintained that these obstetrical palsies were due to injuries 
to the skeleton in the shoulder region and not to injuries of the brachial 
plexus. The resistance to reduction in old dislocations of the shoulder 
is due, chiefly, to the cicatricial changes in the torn and now abnormally 
arranged capsule. Traumatic brachial paralysis with flail-shoulder, 
in many cases, is due to a tearing of the ligamentous and muscle supports 
of the humerus at the shoulder-joint and a consequent slight falling of 
the humerus from the socket. This is, usually, not recognized until 
later and is then ascribed to paralytic relaxation from injury to the 
brachial plexus. In 6 cases in which the humerus was restored to its 
normal level by operation within eight weeks after the accident, the 
power of the paralyzed muscles returned. They are the first cases of 
the ‘kind in which such recovery has been reported, because they are 
the first in which such treatment has been followed. 


Typhoid Perforation.—ArmsrronGa (Surg., Gynec., Obstet., 1914, 
342) says that recent figures embracing 9713 cases of typhoid collected 
in England, Canada, and the United States, show that more than one- 
third of all deaths are due to perforation. In 15,224 collected cases 
there were 544 deaths, or about 1 in 315. The size of the perforation 
varies from that of a small pin to that of a lead pencil. Only rarely 
is it larger. It is always situated almost directly opposite the mesen- 
teric attachment. It is found somewhere in the terminal two feet of 
the ileum, in the overwhelming majority of cases. The first indication 
of perforation is pain. It is usually a sudden crampy pain or is sudden 
and persistent. The next important symptom, because of its constancy 
and significance, is change of expression, showing pain, pallor, distress, 
etc. Tenderness was present in 88 per cent. of the 83 cases and absent 
in 12 per cent., and is generalized or local, In 85 per cent. there was 
distinct rigidity and in 15 per cent. there was not. Little or no value 
can be attached to absence of liver dulness, especially, in a distended 
abdomen. The fall of temperature, so often spoken of, rarely occurred. 
In 95 per cent. of the cases the pulse quickened. Fitz’s statement is 
emphasized that perforation may take place without suggestive symp- 
toms and suggestive—so-called characteristic—symptoms may occur 
without any perforation having taken place. The symptoms calling 
for immediate incision are summarized as follows: pain, persistent; 
definite change for the worse in the expression of the patient; tenderness 
either abdominal or rectal; rounding up of the abdomen; and increased 
resistance to pressure. Local anesthesia is sufficient for the operation. 
One should always look for a second and a possible third perforation, 
though seldom found. The hospital house-staff should be made to 
feel that it is a reflection on their professional attainments to overlook 
a perforation. This will lead to early operation. 
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Seminal Vesiculitis—THomas (Annals of Surgery, 1914, lx, 313) says 
that seminal vesiculitis is a far more prevalent disease than the average 
physician surmises and masquerades under a manifold symptomat- 
ology finding its expression oft times remote from the urinary tract; 
the inflammation is invariably due to a mixed infection, from which 
in its chronic state it is commonly impossible to isolate the gonococcus. 
The disease, analogous to pus tubes in the female in many respects, 
presents serious and similar problems from the standpoint of treat- 
ment, and is not accorded the consideration that its medical importance 
demands. The particular treatment in any given case should depend 
upon the anatomico-pathological state of the vesicles, ejaculatory duct, 
and vas deferens. This can be determined by proper vesicular palpa- 
tion, massage and microscopical examination, supplemented when neces- 
sary by vasopuncture and collargol radiography. Experienced massage 
will in the majority of patients suffice to effect a cure in due time; in 
many, however, massage having proved ineffectual, convalescence 
may be accelerated by vasopuncture, vasotomy and direct medication 
of the seminal vesicles; in certain cases, not so few as may be imagined, 
seminal vesiculotomy or vesiculectomy should and must be performed 
if we are to cure or relieve these patients of their annoying symptoms. 
Bilateral vasopuncture and collargol medication has resulted at least 
in the temporary cure of a number of cases of persistent chronic vesi- 
culitis. Collargol radiograms in a series of normal and pathological 
cases have demonstrated: (1) by comparison in vivo and in vitro, the 
graphic portrayal of an ejaculatory duct sphincter; (2) the intimate 
relationship between the ureter and seminal vesicle, whereby ureteral 
irritation and urinary obstruction may occur in the event of an enlarged 
and inflamed vesicle; (3) the presence of stricture or obstruction of the 
vas; (4) congenital anomalies of the vesicule seminales; (5) inflamma- 
tors enlargements of the vesicles, especially loculated collections of pus 
or seminal pyovesiculosis. 


Diabetes and Surgery.—Fiscuer (Deut. Zschr. f. Chir., 1914, exxxi, 
104) gives his experience of forty-five vears with this condition. He 
says that while the older writers were much opposed to operation in 
diabetics, under the protection of asepsis we have become more daring. 
Hutchinson, frequently, operated on diabetics without finding the 
danger much greater than usual, while Umber thought that it was not 
necessary to limit operations in diabetics more than in non-diabetiecs. 
Most surgeons, however, are still cautious and restrict themselves to 
operations of necessity on these patients. In other cases they delay 
the operation until the sugar has been removed. Tuffier counsels 
not to operate when the reflexes have been abolished. But this hap- 
pens early and Fischer does not agree with this opinion since wounds in 
diabeties usually heal well with care. He cites, particularly, 13 large 
operations on diabetics, after as much diminution of the sugar as 
possible, or without it (in incarcerated hernize). They included two 
mammary amputations for cancer (women of forty-five and forty-eight 
years, one died), operation for incarcerated hernia in two women and 
two men (two with narcosis, one died, two without narcosis). one 


cancer of lip (without narcosis, man aged sixty-two years), one exarticu- 
lation of the big toe (man aged seventy-two vears), and one exarticula- 
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tion of the hand (woman aged seventy-three years), both for tuber- 
culous caries, an amputation of the middle of the thigh (woman aged 
fifty-seven years, for sarcoma), the removal of a large ulcerated lipoma 
(woman aged forty-three years), a resection of the upper jaw for 
sarcoma (man aged forty-six years), and a fistula in ano (woman aged 
thirty-three years). He lost one of these cases, with mammary cancer 
from diabetic coma, in which the coma came on after the narcosis, 
and the patient on whom he amputated in the thigh, the coma coming 
on the day after operation. He refused to operate on one patient with 
an incarcerated hernia because she was in deep coma. Five of the 
operations were done in the preantiseptic days and two of these died of 
sepsis. The mortality for all his cases was 48.8 per cent., for those 
operated on for diabetic surgical conditions 54.5 per cent., for those 
on whom amputations were done for diabetic gangrene 72.7 per cent., 
and for major operations performed on diabetic patients 36 per cent. 
Other operators have been more fortunate, especially Karewski with his 
mortality of 14.7 per cent., and Kiister in his amputations. But they 
had much more favorable material and better operative conditions. 


Statistics and Operation for Obturator Hernia.—WacGner (Deutsch. 
Zschr. f. Chir., 1914, exxxi, 223) says that little more than 200 cases of 
obturator hernia have been reported. According to Rose, the mortality 
of these cases is 78.7 per cent, according to Grazer 79 per cent. Wag- 
ner reports a case in a woman, aged seventy-two years, who had gastric 
disturbances for twenty years and for ten years could take little more 
than liquid food on account of which she was much emaciated. Two 
days before operation, she was seized with severe abdominal pain, 
continuous vomiting finally becoming fecal, and voided no urine. First 
under local anesthesia, a herniotomy was performed, but a median 
laparotomy under general anesthesia was added. A stringulated loop 
of small intestine, about 10 cm. long, had escaped through the obturator 
foramen and could be reduced only by manipulation and enlargement 
of the canal through the abdomen. A cord of omentum was adherent 
to the intestine near the obturator foramen and was detached from it. 
After release of the strangulation the affected portion of intestine 
recovered its circulation, but at the site of the adhesion to it of the 
omental cord it was almost completely occluded by a chronic indura- 
tion. An entero-anastomosis was performed. The greater part of 
the sac was removed, the remainder was ligated with silk and the 
stump passed internally by a forceps and sutured level with the peri- 
toneum. Eight days after the operation the laparotomy sear was 
ruptured by coughing and had to be sutured again. Notwithstanding 
this accident, the patient improved and ate meat, bread, eggs, etc., 
things she had not been able to eat for years. Obturator hernia is 
almost always found in old women who have borne children. Earlier 
diagnosis and operation are necessary to improve the mortality. Taxis 
should be avoided as too dangerous. The operations to be considered 
are herniotomy, laparotomy, and a combination of the two. No one 
operation will suffice for all cases. Laparotomy should be done in all 
doubtful cases in which there is no visible external tumor. In all 
other cases one should begin with a herniotomy under local anesthesia. 
If this shows the necessity of it, a median laparotomy should be done. 
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A radical operation is to be preferred. This may be an osteoperiosteal 
operation through the abdomen, according to Bardenheuer, or a muscle 
flap operation, according to Straeter. A hasty operation can be done 
by suturing the canal through the abdomen with silk. By the com- 
bined route the obturator canal can be closed with the use of the 
hernial sac. 


THERAPEUTICS 
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PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


The Treatment of Tuberculous Peritonitis by Injection of Nitrogen 
into the Peritoneal Cavity—BritckNer (Berlin. Ilin. Woch., 1914, 
li, 103) reports a case of tuberculous peritonitis apparently cured by 
repeated injections of nitrogen into the peritoneal cavity. This patient 
had received no benefit from two laparotomies nor from roentgen ray 
therapy. After withdrawing 2.5 liters of fluid, 500 c.c. of nitrogen were 
injected into the peritoneal cavity with the same technic as is employed 
for the induction of an artificial penumothorax. Three more injections 
were given in the course of two months, during which time the patient 
rapidly improved and the fluid in the abdomen that remained after 
the tapping, gradually disappeared. Eight months after the first 
nitrogen injection the patient seemed perfectly well. The abdomen 
was soft and no trace of the disease remained except some thickening 
of the omentum on the right side. The injection of air or oxygen has 
been recommended for the treatment of tuberculous peritonitis and 
favorable results have been reported from their use but Briickner 
thinks that nitrogen is better adapted for this purpose. 

The Use of Atropin in Stomach Disease.—PLeTNEW (Therap. 
Monatsheft., 1914, xxviii, 30) speaks highly of atropin as a symptomatic 
remedy in gastric distubrances. He states that atropin checks se- 
cretion, reduces acidity, diminishes pyloric spasm and, probably by 
a combination of the actions, relieves gastric pain and distress. He 
believes that the action of atropin is not curative in these conditions 
but that atropin deserves a wider use as a symptomatic remedy. 
Atropin is superior to morphin as a gastric sedative for the reason that 
a period of increased secretion follows the primary sedative action of 
morphin. 


Clinical Observations on the Influence of the Inhalation of Strop- 
hanthus Tincture in Cardiac (Wven. klin. 
Woch., 1914, xxvii, 31) says that tincture of strophanthus has a distinct 
effect upon cardiac action when administered by inhalation. He noted 
that a single inhalation of strophanthus tincture was often able to 
considerably improve cardiac efficiency. He believes that the action 
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of strophanthus in many cases is even quicker when given by inhalation 
than when given by intravenous injection. The fact that one can 
influence the action of the heart by inhalations of relatively small 
doses of strophanthus tincture (10 drops) certainly speaks for the use 
of strophanthus inhalations for therapeutic purposes. The method is 
easy of application, and there are no untoward symptoms on the 
part of the gastro-intestinal tract such as are obtained when the remedy 
is given by mouth. 

Vaccine Therapy with Sensitized Vaccine.—Brsrepka (Berlin. klin. 
Woch., 1914, li, 97) believes that, of all varieties of vaccines, sensitized 
living vaccine, both from theoretical reasons and in actual practice, 
is able to develop the maximum amount of protective substances 
He quotes experimental and clinical work of a great number of ob- 
servers to support this view. In general, experimental work has shown 
that animals immunized with living sensitized organisms develop a 
weak agglutinating fever but, on the other hand, their serum has a 
high bactericidal power and is rich in antibodies. Animals immunized 
with heat-killed organisms develop a high agglutinating power but their 
serum has a weak bactericidal effect and is only moderatly rich in 
antibodies. Animals, immunized with ether-killed organsims, have a 
marked agglutinating power, but their serum is weak in its bactericidal 
properties and the amount of antibodies is negligible. Experimental 
work is also quoted that indicates that the protective substances persist 
for a longer time when animals are immunized with sensitized vaccine. 
That the use of a living sensitized vaccine is without danger, Besredka 
points out that 15,000 persons have been inoculated in a vaccine 
prepared from living typhoid bacilli without local or general reactions 
resulting. Furthermore, hundreds have been treated with living 
sensitized staphylococci, streptococci, gonococci, etc. Besredka is also 
convinced of the greater therapeutic value of the sensitized vaccine. 


Experiments on the Curative Value of the Intraspinal Administration 
of Tetanus Antitoxin.—Park and Nicouu (Jour. Amer. Med. Assoc., 
1914, lxiii, 235) make the following recommendations for the treatment 
of tetanus with antitoxin, basing them upon experimental and clinical 
evidence. In every case strongly suspected of being tetanus, they 
advise that from three to five thousand units of tetanus antitoxin 
should be given as early as possible intraspinally, slowly by gravity, 
and always, if possible, under an anesthetic. In order to insure its 
thorough dissemination throughout the spinal meninges the antitoxin 
should be diluted to a volume of from 3 to 10 ¢.c. or more, according 
to the patient’s age. Unlike experimental tetanus in the human type 
of the disease, there is frequently a focus constantly pouring out more 
and more toxin, for which reason the authors believe it advisable to 
repeat the intraspinal injection in twenty-four hours. At the same time 
it is advisable to give a dose of 10,000 or 15,000 units of antitoxin 
intravenously in order to insure the quickest possible neutralization of 
all toxins in the tissue fluids. A similar dose given subcutaneously 
three or four days later will insure a continuance of the highly antitoxic 
condition during the next five days. They do not believe that there is 
any advantage in giving larger amounts of antitoxin than those indi- 
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cated. The proper and thorough surgical treatment of the wound and 
the use of sedatives, stimulants, ete., are very essential factors in the 
treatment of the disease. The authors are of the opinion that intra- 
neural injections of antitoxin are an uncertain and round-about way of 
reaching the diseased nerve-centres, which may be much more simply 
and thoroughly accomplished by intraspinal injections. 


The Value of Hexamethylenamin as an Internal Antiseptic in Other 
Fluids of the Body than Urine.—Hrinman (Arch. Int. Med., 1914, 
xilil, 841) says that hexamethylenamin is dependent on the liberation 
of formaldehyd for its antiseptic value. Hexamethylenamin is not 
converted into formaldehyd in any of the normal alkaline fluids of the 
body; therefore, it can be of no prophylactic value in any of these 
fluids. After some infections of these fluids there may be under certain 
conditions a change in reaction sufficient to produce slight liberation 
of formaldehyd, but it was not possible to show that there would be 
enough to give antisepsis. In localized infections of pronounced acidity, 
hexamethylenamin is not taken into them from the circulation in 
amounts sufficient to form formaldehyd in antiseptic strength (the 
gall-bladder, possibly, excepted). The therapeutic use of hexamethy- 
lenamin as an internal antiseptic is justified, experimentally, for 
urinary conditions alone, and then only when it is excreted into an 
acid urine. 


The Treatment of Chronic Gout with Acitrinum Compositum. 
LAMPE (Berlin. klin. Woch., 1914, li, 933) reports very favorable 
results with the use of ‘acitrinum compositum in the treatment of 30 
cases of chronic gout. This remedy is a combination of colchicin with 
acitrin, a derivative of atophan. This preparation seems not only 
to cause an increased excretion of uric acid and nitrogen by the kidneys 
but also has a marked analgesic action due to its colchicin content. 
Lampe observed no untoward effects from its use. 


The Treatment of Syphilis of the Nervous System.—Fordyce 
(Jour. Amer. Med. Assoc., 1914, Ixiii, 552) believes that in estimating 
the results obtained by the intensive treatment of syphilis of the 
nervous system one must not forget the influence of the psychologic 
effect of a new method of treatment and the fact that in many cases of 
tabes and paresis there are periods of remission covering months or 
years. Observations of this kind, however, were made before we 
employed the more precise methods of diagnosis and controlled our 
treatment by means of the examination of the spinal fluid. Furthermore, 
many of our most striking results have been obtained in patients who 
had long-continued and marked symptoms such as girdle sensation, 
pains, and impairment of locomotion. The change in the clinical 
symptoms as well as the serologic findings would certainly give strong 
presumptive evidence that the results were due to an actual improve- 
ment in the condition and not a normal remission. Each case is a 
problem in itself and must be approached in an individual manner. 
Different pathologic conditions are present, so that while on the one 
hand we have an active process, on the other there is a degenerative 
one. Complicated, perhaps, with an endarteritis, softening, or scar 
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formation. Symptoms which are due to interference with nutrition 
or pressure we cannot expect to influence. When salvarsan is employed 
it should be done so intensively and combined with mercury. The 
criticism of certain writers against the employment of salvarsan 
in the secondary stage of syphilis is entirely fallacious, for we 
know that when it is given in the proper manner combined with 
mercury, the so-called neurorecidives do not occur. In an experi- 
ence of over two years, during which this method of treatment has 
been followed, not a single case of nerve recurrence has been 
observed. The cases submitted show that it is possible in some 
instances by intravenous medication alone to influence the clinical 
and serologic findings, and when this does not take place the only 
alternative may be intraspinal medication. Until we are more familiar 
with the effects of serum fortified, in vitro, the Swift and Ellis method 
of salvarsanizing serum, in vitro, should be the one of choice. In certain 
cases the serum from a patient so treated may be reinforced with 
from 0.25 to 0.5 mg. of salvarsan. It must always be borne in mind 
that the spinal cord reacts intensively to irritants even of a mild grade. 
When a degenerative process is present the resistance of the cord is 
much below that of a normal one and the brunt of the irritation falls 
on the degenerated areas. Fordyce is convinced that the intelligent 
and energetic treatment of the infection in the early stages properly 
controlled by the serum reaction would do much to prevent the sub- 
sequent development of nerve syphilis. It must, however, be thorough 
to eliminate the possibility of residual foci, which experience has 
taught have a predilection for the meninges. The early history of 
salvarsan shows that these accidents occur more precipitately after 
its use than under the older and milder methods of treatment. 
The Use of Salvarsan in Non-syphilitic Diseases.—Brsr (Jour. 
Amer. Med. Assoc., 1914, Ixiii, 375) reviews the literature regarding 
non-syphilitic diseases treated with salvarsan. The list of diseases is a 
long and varied one, even though apparently incomplete. The diseases 
treated by the author include cases of anemia, chancroid, chyluria, 
elephantiasis, epithelioma, erythema multiforme, leprosy, lupus vul- 
garis, pityriasis rubra, psoriasis, tuberculosis, and trichinosis. The 
author states that it is justifiable to formulate the following rules for 
the use of salvarsan in non-syphilitic diseases from the study of the 
reported cases including those personally observed by him. Salvarsan 
is specific in diseases caused by any variety of spirillum. Salvarsan has 
curative properties in those diseases in which the infecting organisms 
are found in the blood or lymph, or in other locations where they can 
be easily reached. Salvarsan has great therapeutic value in those dis- 
sases in which arsenic has been successfully used. Salvarsan, if used 
with caution in repeated doses over a long period, has a therapeutic 
value in those diseases in which previously arsenic gave indifferent 
results. Salvarsan, used as an adjuvant to some other drug or drugs, 
is useful in those diseases in which a decided and quick tonic, stimulating 
and alterative effect is desired, depending on the other drug or drugs 
for the ultimate result. The mode of administration is important 
and should be as follows: intravenous in those diseases in which a 
specific action is desired; full dose intramuscular injections repeated 
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once or twice at long intervals (eight weeks), in those cases in which 
the tonic, stimulating and alterative effect is desired, as well as a 
certain specific action; small, oft-repeated (week or ten days) doses, 
intramuscularly, over a long period of time, in those chronic diseases 
in which a purely tonic, stimulating, and alterative effect is desired. 

The Use of Small Doses of Salvarsan in the Treatment of Secondary 
Anemia and Nutritional Disturbances.—Ka i (Miinch. med. Woch., 
1914, Ixi, 1506) has had good results with the injection of very small 
doses of salvarsan in cases of secondary anemia and malnutrition. 
He gives the salvarsan in doses never more than 0.05 or 0.075 gm. 
and believes it is a very simple and effectual method of giving arsenic. 
His usual practice is to give from ten to fifteen injections and to repeat 
the course after an interval of several weeks. 


The Roentgen-ray Treatment of Tuberculous Glands.—Mowar ( Brit. 
Med. Jour., 1914, 2792, 10) says that the great advantage of roentgen- 
ray treatment of tuberculous glands is that it saves the patient the 
unpleasantness of undergoing in many instances a severe operation. 
The results are equally satisfactory whether the glands are large or 
small, numerous or scanty, superficial or deep, because by means of 
filters the penetrating power of the roentgen rays can be controlled and 
by using hard tubes those glands deeply situated can be reached. Even 
when the glands have broken down, marked improvement has resulted 
in some of the author’s cases. The details of the technique used in 
applying the roentgen rays are noted in the article. The cases may 
be treated as often as twice a week. Many of the cases treated by the 


author were only seen once a week or even less frequently, and Mowat 
believes that even more rapid cures would have resulted with more 
intensive treatment. 


Clinical Observations on Strophanthin. —JoHANNESSOHN and 
Scuarcutt (Deutsch. med. Woch., 1914, xl, 1412) in view of the excel- 
lent results obtained by the use of strophanthin intravenously, have 
endeavored to find a preparation of strophanthin that is active when 
given by mouth. The uncertainty of action of most preparations 
of strophanthin when given by mouth has been explained by possible 
injury produced by the digestive fluids. It was found experimentally 
that the enzymes, pepsin and pancreatin did not inhibit the action of 
strophanthin but that the acidity and alkalinity of the juices were 
alike able to weaken its action. The authors experimented with the 
so-called g-strophanthin of Thom that may be given in larger doses 
than other varieties of strophanthin. The intravenous dose is double 
that of other preparations and the dose by mouth is three or four times 
greater. They found that, in vitro, this strophanthin was not inhibited 
by any of the digestive fluids, either acid or alkaline. They concluded 
from their clinical observations that this preparation was very rapid 
in its action when given by mouth. Its diuretic action was marked and 
in consequence striking results were obtained in cases of edema and 
ascites, in very short periods of time. The cardiac stimulent action 
was similar to that of digitalis. No cumulation was observed and 
is less to be feared than with digitalis, for strophanthin is excreted 
more rapidly. 
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The Significance of Doehle’s Inclusion Bodies in the Diagnosis of 
Scarlet Fever.—R. Is—eNsHmip and W. ScHemMensky (Miinch. Med. 
Wehnschr., 1914, lxi, 1997), in reviewing the work done by various 
investigators on the inclusion bodies of Doehle, states that in general 
most authors incline to impart more or less of a diagnostic value to 
these bodies. Only a very few regard them as the specific cause of 
scarlet fever. While found within the polynuclear leukocytes in the 
early days of practically every case of scarlet fever, yet authorities are 
unanimous in stating that they also occur in other diseases, namely 
the infectious type. In the authors’ investigation two stains were 
used, the carbol methyl-green of Pappenheim, and the borax methylene- 
blue of Masen. Eighty cases of typical scarlet fever were investigated, 
the inclusion bodies being found in every one. While the bodies occur 
in many different forms, the authors found the long, triangular form 
with the long tail-like end to be more characteristic of scarlet fever 
than the other forms. So also are the bodies arranged like diplococci. 
The authors admit that these bodies are of diagnostic importance when 
they are not to be found in the blood but that during the early hours or 
days of the illness Doehle’s bodies are often missing. The character- 
istic bodies were found in four out of five cases of croupous pneumonia. 
In diphtheria diagnosis Doehle’s bodies are of value only when absent, 
showing that scarlet fever is not developing, or when found in great 
numbers when the case is more probably scarlet fever than diphtheric. 
The bodies were not found in cases of rétlen, measles, and pertussis. 
The absence of Doehle’s bodies in a febrile attack, rules out fresh 
scarlet fever. The presence of Doehle’s bodies excludes rétlen and 
makes measles an unlikely possibility. 

Remarks on Methods of Diphtheria Prophylaxis.—Kari 
(Miinch. med. Wehnschr., 1914, Ixi, 1935) gives his conclusions as to 
diphtheria prophylaxis based on methods used used by him in an 
epidemic of this disease in a settlement kindergarden. The principle 
of his method consists of a combined bacteriologic and serologic test- 
ing of each individual associated in the institution with subsequent 
effective isolation and serum prophylaxis. The method of some boards 
of health in school epidemics, of suspending classes for two weeks and 
a general disinfection, while apparently rigorous is ineffective in many 
instances because unknown or undiscovered carriers can become the 
foci of a fresh infection even after two weeks. The elimination of the 
diphtheria carrier is the first principle of an effective diphtheria pro- 
phylaxis. The indication for serum prophylaxis should be based only 
on the proof of diphtheria bacilli on the mucous membranes of the 
suspected individual. The substitution of optional serum prophylaxis 
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for general bacteriological investigation of possibly infected cases is 
no protection against the development of further infections. By 
means of Schick’s intracutaneous diphtheria reaction the field for pro- 
phylactic immunization can be still further narrowed. In the epidemic 
reported by Kassowitz, a bacteriological examination was made by 
cultures of all exposed children. This was repeated within one week. 
All suspicious cases, bacteriologically, were isolated. The school was 
closed, but only until a thorough disinfection was accomplished. These 
three procedures stopped the epidemic. The bacilli-carriers were given 
Schick’s intracutaneous toxin injection and only those showing a posi- 
tive reaction were given antitoxic serum. The cases were kept under 
constant observation with repeated bacteriologic and serologic control. 
The school was opened after its disinfection and no further cases devel- 
oped although all but two of the eight proven carriers had returned to 
school after they had been proven negative by treatment. The original 
case, causing the epidemic had been returned to school one month 
after developing the disease and within ten days following his return 
five new cases appeared. He was included among the subsequent list 
of carriers. 


Salvarsan in Scarlet Fever.—lI*. GLaser (Deutsch. med. Wehnschr. 
1914, xl, 1760) reports the results of salvarsan used in the treatment 
of 42 cases of scarlet fever. The use of salvarsan is justified in this 
disease by three factors: The positive Wassermann reaction occur- 
ring at the height of the disease in many, cases, the beneficient effects 
of the drug on severe necrotic inflammations of the throat, and lastly 
the therapeutic effect of salvarsan on a large number of protozoal dis- 
eases, such as malaria, frambesia, etc., to which class scarlet fever 
may possibly belong. Lenzmann and Klemperer have claimed excel- 
le nt re sults from this treatment and note reduction in te mperature from 
1° to 2° C. with marked general improvement and local improvement 
of the throat and lymphatics. Torey warns against large doses which 
cause diarrhea, collapse, and nephritis, but admits the temperature is 
reduced and that general improvement is marked by this treatment. 
Jochmann, in 117 cases, claims the same good results, especially the 
necrotic sore throat, but claims the subsequent complications of the 
disease are not prevented by the salvarsan. Chill, vomiting, and 
diarrhea are mentioned by all these observers as occurring in over half 
of the cases. The methods used were intravenous and subcutaneous as 
in Glaser’s 42 cases. In the latter 0.1 gram salvarsan was used for every 
10kg. of body weight. Three septic cases practically moribund, were 
not affected by the salvarsan. Out of 15 cases with doubtful prognosis 
two died. In half these cases the effect on the temperature was marked, 
and the membrane in the throat was influenced favorably. The good 
effect on the ulcerative processes was unmistakable but chills, vomiting, 
and diarrhea were frequent and tended to lower the patient’s strength. 
Complications, such as otitis media, glandular enlargement, and nephri- 
tis were not warded off in this group, by the treatment. In the last 
group of 24 cases, with an absolutely good prognosis, the injection of 
salvarsan caused a critical fall of temperature in over half of the cases. 
The chill, vomiting, and diarrhea accompanying many of the injections 
passed off in a few hours. The treatment apparently had no effect on 
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the eruption, the desquamation process or the complications. The 
conclusions reached from this series of cases were that salvarsan, in 
many cases, clears up the diphtheroid sore throat in scarlet fever, and 
affects favorably the general condition, especially reducing the tempera- 
ture. It has no effect in the toxic cases nor in complications. In over 
half the cases, one injection caused chills, vomiting, and diarrhea. 


Severe, Non-diphtheretic Laryngeal Stenosis in Children.—Kxrnsv 
K6ck (Miinch. med Wehnschr., 1914, lxi, 1805) describes a type of laryn- 
geal stenosis in young children which is characterized by rather acute 
onset with coryza, croupy cough, increasing dyspnea, and laryngeal 
stenosis with moderate fever. Some of the cases cleared up after four or 
five days under the treatment for croup and bronchitis. A number of 
‘ases required intubation, and some tracheotomy. In all the cases 
the cultures taken from the larynx were negative for diphtheria but 
showed streptococcal and staphylococcal infection. The diagnosis of 
atypical pseudocroup was finally made in these cases. Attention is 
especially called to the inflammatory changes caused by irritation of 
the intubation tube and the cannula on the mucous membrane of the 
larynx. In one case which died a post-mortem examination showed a 
high grade inflammation with abscess formation. The same condition 
existed in the other cases which recovered. A pyogenic infection of the 
laryngeal mucous membrane plays a particularly harmful role, and 
from the experiences with the above cases Kock claims that the laryn- 
geal mucous membrane breaks down more quickly from pressure of 
the tube in pyogenic infections than in pure diphtheria infection. 
Where diphtheria is excluded primarily by culture and a pyogenic 
infection proven, a primary tracheotomy should be done. Where the 
pyogenic infection is proven after intubation has been performed, a 
secondary tracheotomy is indicated. 


OBSTETRICS 


UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Relation between the Bodily Development of the Fetus and 
the Development of the Parents.—Go.LpreELp (Zeitschrift f. Geburtshiilfe 
und Gyniikologie, 1912, Band. xxii, Heft 2), finds that injurious occu- 
pations on the part of the mother, and the abuse of alcohol, naturally 
lessen the development of the child, and he quotes Letourneur’s thesis, 
who found that in pregnant women having little rest, and following 
a difficult trade, that the weight of the newborn averaged 3081 grams. 
Pregnant women whose occupations were much easier, but who had 
little rest during pregnancy, gave birth to children averaging 3130 
grams. Women having laborious occupations, but able to take rest 
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during pregnancy, had children weighing 3319 grams; and where the 
mother had no hard work and abundant rest the weight of the child 
rose to 3318 grams, if the rest taken was less than the average. Gold- 
feld publishes tables of the different trades, with the average weight 
of the infant born of mothers working in these trades. His results 
agree with those already quoted, that difficult work and lack of rest 
very much diminish the weight and size of the fetus. He also gives 
a tabulated statement of the increase in weight in the second, as com- 
pared with the first child. So far as the age of the mother is concerned, 
the largest children were born of mothers between twenty and thirty 
years of age, and over forty years. So far as the occupation of the 
mother is concerned, women working during the day seemed to give 
birth to large children, although the weight of the fetus in these cases 
was sometimes exceeded by those of more sedentary occupation. 


Suprarenal Insufficiency Complicating Pregnancy.—ZvuLoaGa (Arch. 
men. d’Obs., May, 1914) finds that this condition sometimes produces 
considerable disturbance during pregnancy, labor and the puerperal 
state. It is often present before pregnancy and is made _ very 
serious by the advent of gestation. Where the toxemia of pregnancy 
results from chorionic villi, this in turn may affect the suprarenal 
capsules, and in some cases it seems probable that pernicious nausea 
is caused by these lesions. Sudden death complicating pregnancy, 
labor, and the puerperal state, may be sometimes referred to this 
condition. A diagnosis of suprarenal insufficiency becomes, in view 
of these facts, important. Persistent vomiting, altered arterial tension. 
and general evidences of toxemia indicate this condition. The use of 
suprarenal extract, either from the fresh gland or dry material, or the 
administration of adrenalin is indicated. Pregnancy should not be 
terminated for toxemia until this treatment has first been tried. Where 
there is distinct tendency to this condition the occurrence of pregnancy 
should be avoided. 


The Importance of the Retention of the Membranes.-GuvuiLDAL 
(Arch. men. d’Obs., May, 1914) gives the results of his observations 
in Meyer’s Clinic in Copenhagen. He finds that the management 
of natural delivery plays an important part in the retention of the 
membranes, that this complication arises in direct proportion with 
active interference during labor. Abnormalities of the placenta, and 
especially marginal placenta, predisposes to this occurrence. It cannot 
be demonstrated that the retention of the membranes has any important 
influence in causing hemorrhage. . Puerperal morbidity is somewhat 
increased by this accident, but the removal of the membranes arti- 
ficially does not seem to lessen the morbidity. Membranes that are 
practically adherent are usually discharged spontaneously from the 
fourth to the ninth day. It is quite possible that some of the chronic 
forms of endometritic have their origin in the retention of fetal mem- 
branes. 


An Epidemic of Contagious Pemphigus in the Newborn. 
Remnnarpr (Ztsehrft. f. Geb. u. Gyn., Band 76, Heft 1, 1914) reports 
an epidemic of contagious pemphigus in infants under the care of the 
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Dresden Clinic. The first case appeared on the seventh day after the 
birth of the child, with small blebs in the hands and feet, after the 
stump of umbilical cord had separated. It seems probable that the 
mother of this child brought the contagion into the Hospital, as in the 


portion of the city from which she came there had been a widespread 
epidemic. The mother would not leave the child in the Hospital, but 
had no pemphigus herself. The second case occurred in an infant born 
eight days after the first, the blebs appearing first in the face and about 
the eyes. Mother and child left the Clinic and the mother bathed 
the child at her home, which resulted in spreading the infection and 
producing a universal eruption. Although the child was very ill it 
recovered, and the mother showed no signs of the infection. A short 
time after the third case occurred. The mother of the child died of 
puerperal sepsis. The child recovered from its pemphigus and was 
discharged from the Clinic in eight days. Although every effort had 
been made to end the infection, within a short time five other children 
were attacked, and later on additional. One child died, the infection 
penetrating the superficial layers of the skin and causing deep phelgmon. 
After it was supposed that the first epidemic had ceased, a second group 
of four children were attacked, three of whom were born in the Clinic. 
A period of four weeks then passed during which no new case developed, 
when another appeared, and two of the later cases died. 

Two months then elapsed without pemphigus, while the Clinic 
had undergone the most vigorous disinfection, then suddenly three 
children were attacked, two severely, both dying with symptoms of 
general septic infection. Salvarsan was tried in these cases without 
evident result. Eight days after the last epidemic mentioned, a group 
of three cases developed, which were severe. One child died about 
six months after the first beginning of the epidemic. At the time of 
writing four months had elapsed, during which no case had developed. 
In diagnosis the question of syphilis is always an interesting one, but 
at present this can be settled by microscopic examination for Spiro- 
cheeta pallida. As regards the germs causing the condition, staphy- 
lococci in all three varieties, streptococci, diplococci, gonococci and the 
pyocyaneus have all been isolated. Experimentally the disease has 
been inoculated from the human subject in monkeys, the infective 
bacteria being found in the chorium. So far as treatment is concerned, 
the persistent use of antisepsis which will not poison the infant, such 
as boracic acid by powder or bath, is indicated. 

The Mechanism of the Passage of Carbonic Oxide from Mother 
to the Fetus, and the Part Played by the Placenta.—Nictovux (Archiv. 
mensuelles l’Obstétrique, January, 1913), has studied the mechanism 
of the transmission of carbonic oxide from mother to child, and the 
part played by the placenta. His experiments indicate that the blood 
plasma alone is the vehicle of conveyance, and that the phenomenon 
of respiration is essentially conducted by both the placenta and the 
individual tissues. Where the fetus is poisoned by carbonic oxide 
the result follows the action of this substance upon the maternal blood, 
while in the respiratory phenomenon oxygen is the essential agent. 
Before the maternal and fetal circulations are absolutely independent, 
soluble substances pass from mother to child through the epithelia 
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of the placenta and chorionic villi. The placenta may be considered 
as a dialyzing membrane on one side of which is the maternal blood 
and its corpuscles charged with carbonic oxide, and on the other the 
fetal blood with its blood cells as yet immune. That the carbonic 
oxide in the blood of the mother will pass to that of the fetus is evident, 
but the mechanism of its passage has not heretofore been clearly made 
out. Nicloux considers the placenta as analogous to the gills of the 
fish. He placed in a glass vessel containing distilled water and oxy- 
‘arbonated blood several fish, and after some hours he found that the 
blood of the fish contained considerable quantities of carbonic oxide. 
A considerable proportion of the hemoglobin had been transformed 
into the oxycarbonated hemoglobin. It is significant that the water 
acted as a dissolving medium, and when the fish were placed in the 
salt solution isotonic to the blood globules there was no change in 
the carbonic oxide. Reasoning from this and similar experiments, 
his conclusion that blood plasma is an essential substance in the 
conveyance of material from mother to fetus, seems a rational one. 

The Closure of the Ductus Arteriosus after the Birth of the Child.- 
LINZENMEIR (Zeitschrift f. Geb. u. Gyn., Band 76, Heft 1, 1914) finds 
that the important element in producing closure of the ductus arteriosus 
after childbirth, is the kinking of the duct following the alteration in 
the position of the fetal heart. Unquestionably the occurrence of 
respiration and the filling of the lungs have much to do with this. 
The movement of the pericardium is also an element. The muscular 
fibers of the duct make tension in two directions in a spiral longitudinal 
way, and also by lessening the lumen through contraction. 

Teratoma of the Thyroid in the Fetus.—RusseELL and KENNEDY 
(Journal of Obstetrics and Gynecology of the British Empire, February, 
1913), report the case of a multipara who during pregnancy thought 
that her size was unusual as she had rapid increase during the last 
three weeks. It was thought that brow-presentation was present 
with hydramnios. The membranes were pierced and 14 pints of fluid 
drawn off, when a tight binder was applied. Labor did not progress, 
the head remaining in the transverse diameter, with defective flexion. 
On examination under an anesthetic an abnormal swelling in the neck 
of the fetus was discovered, and the child was delivered by forceps. 
It was fully developed, but dead. The weight was 6} pounds, the 
length 20 inches. The mother’s recovery was uncomplicated. It is 
interesting to note that polyhydramnios which often accompanies 
abnormal conditions of the fetus, was present. The brow-presenta- 
tion naturally resulted from the fetal abnormality. The fetus was 
fully developed, mature, and a female. The literature shows that such 
deformities have occurred more frequently in the male and that birth 
has usually been premature. There was no hereditary history of mal- 
formation. On examining the fetus a cervical tumor formed a lobu- 
lated swelling in front of the neck as large as a large orange. This was 
situated beneath the deep cervical fascia and in the middle line extend- 
ing from the chin to the suprasternal notch. The mass protruded more 
to the right than to the left. The sternomastoid muscle on the left 
side was flattened against the left lateral aspect of the tumor, while 
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on the right the tumor overlapped the right sternomastoid muscle. 
About two-thirds of the bulk of the tumor was on the right side of the 
median line, while the lower margin of the right lobe overlapped the 
clavicle. The tumor had a distinct fibrous covering and could be 
separated from all the structures of the neck except the larynx, trachea, 
and esophagus. It was composed of three lobes, the smallest in the 
middle, occupying the upper third of the mass. The trachea and 
esophagus were upon the posterior surface of the tumor, where it could 
be plainly seen to have its origin in the thyroid gland and that portion 
corresponding to the thyroid was cystic, containing colloid and mucoid 
material. The tumor surrounded the trachea in front and on either 
side, and was attached to it, this attachment extending from the root 
of the tongue downward to a short distance below the thyroid cartilage. 
The tumor was attached to the trachea. The esophagus was not com- 
pressed by it. The carotid arteries, jugular veins, and vagus nerves 
were behind the tumor. On section, the tumor was irregularly cystic 
with a large cyst in front of the trachea corresponding to the thyroid 
gland. The other organs of the body were normal, the lungs unex- 
panded, and no air whatever had entered them. On examining the 
tumor minutely very little thyroid tissue was present. It was adeno- 
matous in many places with cystic and colloid degeneration. In others 
there were papillomatous growths, the whole having a fibrinous tissue 
stroma. All three layers of the embryo were represented in the tumor, 
which was undoubtedly a teratoma. Hair follicles and _ fibrinous 
tissue representing the embryonic scalp were present. Gland tubules 
and sweat glands could be distinguished, and embryonic retinal tissue 
was found. In one portion bone was developing from cartilage. [Em- 
bryonic nerve tissue was present in abundance. 

Obstetrics in Primitive People.—In the British Med. Jour., June 13, 
1914, Cook contributes a paper on obstetric medicine in Uganda, 
His experience is interesting as showing what happens in parturition 
among practically primitive people. Women confined at home are 
usually delivered in a kneeling posture, the child being received in a 
bark cloth. The cord is cut with a sharp reed and is not tied. His 
statistics embrace 2232 cases, and it was supposed that the average 
native confinement would turn out to be easy. Such, however, was 
not the case, although the head of the native infant is usually small, 
the women well formed and apparently normal in development. On 
investigation, contracted pelves are common, ‘although rickets is 
unknown. This seems to be caused by making little children carry 
heavy burdens upon the head. This results in forcing the sacrum down 
and lessening the anteroposterior diameter of the pelvis. Twin preg- 
nancies are common, syphilis is common, and miscarriages frequent. 
As regards obstetric operations, the use of forceps was indicated in 14.5 
per cent., which is more frequent than in many European clinics. The 
perineum was repaired in 9 per cent. and probably owing to the preva- 
lence of syphilis, the placenta was removed by hand in 4 per cent. It 
is interesting to observe that syphilis is present in one or both parents 
in 43 per cent. The results are seen in the large percentage of abortion 
and stillbirths. Infection with parasites is a frequent cause of abortion, 
and many native women take native drugs, which cause uterine con- 


34. 

| 

| 

| 
& 
| 

an 

| 

i 

ts 


GYNECOLOGY 149 


tractions, sometimes with fatal result. These drugs contain alkaloids 
not yet accurately isolated. Rupture of the uterus following their use 
is not uncommon. As regards malaria complicating pregnancy, 5 
grains of quinine hydrobromate may be given twice daily without 
fear of abortion, if potassium bromide and opium are given to allay 
irritability of the uterine muscle. It is interesting to observe that 
among Cook’s cases were 11 craniotomies, 5 cephalotripsies, 4 decap- 
itations, 1 embryotomy and 6 Cesarean sections. There was also an 
unusual frequency in posterior rotations and abdomnal presentations of 
the occiput. 


GYNECOLOGY 


UNDER THE CHARGE OF 
JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA 


Nervous Phenomena following Bilateral Odphorectomy.—A paper 
expressing very decided views, from the standpoint of the neurologist, 
upon this much disputed question was presented last spring before 
the Neurological Section of the American Medical Association by) 
GorDON (Jour. Amer. Med. Assoc., 1914, Ixiii, 1345). He has studied 
over a number of years the postoperative histories of 112 cases, in 89 
of which the ovaries alone, in the remaining 23 ovaries and uterus 
were removed. In 34 instances young women suffering from various 
manifestations of neurasthenia, hysteria, or psychasthenia complained 
of vague disturbances in the abdomen, and consulted surgeons, who 
at once incriminated the ovaries and removed them. The results in : 
9 were an apparent temporary improvement, to be shortly followed, 
however, by a return of the former conditions, while in the remaining 
25 cases there was no improvement whatever, the former nervous and 
psychic phenomena on the other hand becoming aggravated following 
the operation, in several instances temporary confinement to institu- 
tions becoming necessary. In all these cases the removed organs were 
found anatomically normal, and the results of the operation were little 
less than disastrous. In the remaining cases the reproductive organs 
were found to be diseased on one or both sides, and radical operations 
were performed. In most of these patients, local symptoms, such as 
pain in the abdomen and back, etc., were relieved, but subsequently 
nervous phenomena of various types appeared—insomnia, obsessions 
of various characters, restlessness and incapacity for mental work or 
for concentration, and in some cases complete loss of desire for enjoy- 
ment, loss of all interest in home and children, and other morbid 
manifestations that eventually necessitated institutional care. Since 
in the removed organs portions of healthy tissue were invariably found, 
the author concludes that the removal of the latter is in some relation 
to the morbid phenomena observed, and that all surgery on the female 
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reproductive organs should, therefore, be as conservative as possible, 
no operation being performed under any circumstances on healthy 
organs on account of vague nervous disturbances. 


Spinal Anesthesia in Gynecology.—An extremely enthusiastic report 
on his experiences in the application of spinal anesthesia to gynecological 
work was presented by GELLHORN (Surg. Gyn. and Obst., 1914, xix, 492 
to the American Gynecological Society at its last meeting. Although 
able to report but a comparatively small series of cases in which he 
has used it (127 abdominal and 42 vaginal operations), Gellhorn em- 
phasizes the fact that these include practically all types of gynecological 
procedures, including the most extensive, thereby showing its wide 
range of applicability. He says that the abdominal walls are more 
fully relaxed than with any other method of surgical anesthesia; 
moreover, in his experience the postoperative course is easier than 
after inhalation narcosis in the majority of cases. In 6 instances 
he was unable for various reasons to give the spinal injection; in 3 
in which it was given the effect was entirely insufficient, and a 
general anesthetic had to be used throughout, while in a consider- 
able number of additional cases a few whiffs of ether were necessary. 
Death occurred in four of his patients, this in no instance, however, 
being in any way associated with the anesthetic. In regard to disagree- 
able sequele, Gellhorn reports one instance of persistent, severe head- 
ache, lasting for over a week, a number of milder cases yielding easily 
to bromides. Backache lasting one or two days was noted in 10 cases, 
numbness or pain in the feet and legs in 3, a gradually subsiding partial 
paralysis of one leg in 1, and a slight, transient psychic disturbance in 
1. There were no late complications. In a very large proportion of 
vases examined, acetonuria followed the spinal anesthesia, but disap- 
peared spontaneously after about five days, and was apparently with- 
out pathological significance. In conclusion, Gellhorn expresses the 
opinion that the large amount of skepticism with which this method 
of anesthesia has been received by the majority of American surgeons 
is the result purely of prejudice, which is bound gradually to give wa) 
before its demonstrable value, and although he does not make the 
statement in so many words, it is evident from his article that he has 
adopted spinal anesthesia as his method of choice in a large portion of 
his operative work. 


Lithotrity in the Female.—The great rarity of this operation in 
women as compared with men is commented upon by GRANDJEAN 
(Rev. prat. d. Maladies d. Org. Genitourinaires, 1914, xi, 30), who 
attributes this to three chief causes, (1) the relative infrequency of 
vesical calculi in women, (2) the facility of access to the female bladder 
through the vagina or by dilatation of the urethra, (3) the difficulty of 
lithotrity in women. Notwithstanding the easy ways of approach, by 
which many stones occurring in the urinary bladder of the female may 
be removed entire, the author thinks the operation of lithotrity has 
numerous advantages over the other methods. It is much less of a 
procedure than either forcible dilatation of the urethra or vaginal 
cystotomy, and is not associated with the danger of subsequent incoa- 
tinence, as is the former, or of a vesico-vaginal fistula, as is the latter. 
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Moreover, when properly performed, traumatism is negligible, the 
patient has to stay in bed only a day or two, and convalescence is 
nothing. The difficulties of lithotrity in women are purely of a techni- 
cal nature, he thinks, and may easily be overcome with practice. They 
depend upon several factors, such as the absence of the fixed point of 
resistance, furnished in the male by the prostate, the easy dilatability 
of the urethra, permitting at times the fluid to run off, and thus neces- 
sitating instrumentation in an empty bladder, and the various more 
or less inaccessible pouches that may result from the presence of a 
cystocele or of uterine displacements, and into which the stone may 
drop. 

Ether Poultices in the Treatment of Pelvic Inflammation.—(on- 
DAMIN (Rev. prat. d’Obst. et de Gyn., 1914, xxii, 173) advocated the use 
of ether dressings for the treatment of the acute or subacute stages 
of pelvic inflammation. He has found this treatment to give marked 
relief from pain, to diminish tvmpany, and to reduce temperature. 
He says it is usually most agreeable to the patients, many of whom will 
ask for a new application as soon as the dressing is dried out. No men- 
tion is made of objections to the odor, either on the part of the patients 
being treated, or of others in the ward. The technique is as follows: 
In mild cases, an application for two hours morning and evening is 
usually sufficient. A piece of absorbent cotton covering 15 to 20 square 
centimeters is well soaked with ether and laid over the lower abdomen; 
it is covered by a larger layer of dry cotton, and then by a sheet of 
oiled silk extending well over the edges, the whole being held in place 
by an abdominal binder which makes moderate pressure. If at the 
end of an hour the patient no longer feels a comfortable sensation of 
warmth, the binder may be loosened, and the cotton remoistened. In 
more severe cases, a continuous application of ether is necessary; 
for this purpose one or two small rubber tubes are laid over the first 
laver of cotton, their outer ends projecting through the binder, and 
being clamped with hemostats. From time to time small quantities 
of ether may be injected through these tubes by means of a syringe, 
thus keeping the cotton constantly ‘moist without disturbing the 
patient. In some cases, the author has tried the application of ether to 
the vaginal vault by means of tampons, either with or without the tube, 
but has found this method less efficacious than the abdominal, and at 
times associated with some discomfort to the patient. 


Malakoplakia Vesic#.—<A interesting case of the unusual condition 
of fungoid growth affecting the urinary tract, known as “ malakoplakia,” 
is reported by Ferrari and Nicoiicn (Folia urologica, 1914, viii, 644). 
The patient was a much emaciated woman, thirty years of age, who 
was admitted to the hospital complaining of pain in the right flank, 
with frequent and painful micturition. The urine contained quantities 
of pus, but no tubercle bacilli could be demonstrated, and guinea- 
pig inoculation was negative. On cystoscopic examination, the entire 
internal surface of the bladder was found covered with pale yellow 
patches, resembling nothing so much as drops of wax. The left ureteral 
orifice could not be located, but a catheter was inserted into the right 
and purulent urine obtained. The patient gradually lost weight, and 
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died after about two months. At autopsy careful search for tuber- 
culosis revealed nothing but a small caseous nodule the size of a pea, 
evidently an old, completely healed lesion, in one lung. Both kidneys 
were enlarged, and contained small, scattered abscesses. Each kidney 
pelvis and the ureters were much dilated; the inner surface of the 
renal pelves were covered with roughly circular, elevated plaques, 0.5 
to 1 em. in diameter, with well-defined boundaries, and in some in- 
stances a slightly depressed center. Similar, but less numerous plaques 
were found in the ureters, and large numbers of them were distributed 
all over the bladder, as had been determined by the eystoscope. Micro- 
scopically these plaques consisted of large, pale epithelial cells, with 
somewhat vacuolated protoplasm, and a minimum amount of inter- 
cellular connective tissue. In the deeper portions were a few capillary 
vessels, and there was much inflammatory infiltration throughout. 
Scattered between the large cells, and inside of some of them, were 
numerous peculiar bodies, or “inclusions” as the authors term them, 
consisting of round or polygonal structures, having a more or less 
concentric arrangement, staining deeply with hematoxylon, and giving 
the reactions for iron and lime. There were also numerous short, 
thick, gram negative bacilli, probably Bacillus coli. No tubercle bacilli 
could be demonstrated, and there was nothing in the histologic picture 
to suggest tuberculosis. Nothing definite could be determined as to 
the origin of the process, and the authors are inclined to agree with the 
views of previous writers that it is not of a tuberculous or neoplastic 
nature, but is a granuloma, arising as a result of urinary infiltration 
of the mucosa, this being rendered possible by lesions, or a diminished 
resistance, of that tissue the result of cachectic conditions. 
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The Quincy (Illinois) Typhoid Epidemic.—KEpwin O. Jorpon and 
Ernest E. Irons (Journal of Infectious Diseases, July, 1913, p. 16) 
report that this epidemic of typhoid fever was water-borne, due in the 
first place to the fact that the water supply was taken from the Missis- 
sippi River at a point in close proximity to a sewer outlet; and in the 
second place to the fact that the mechnical filters used for purifying 
the water supply were not uniformly efficient but became occasionally 
very inefficient. This epidemic, furthermore, was similar to others due 
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to a similar cause in that it was preceded at an interval of ten days 
or two weeks by a very much more widespread epidemic of gastro- 
enteritis. About 1 in 187 of the population was attacked with typhoid 
fever. The addition of bleaching powder to the water in the mains 
reduced to a remarkable extent the number of typhoid cases occurring 
in the city of Quincy during the latter part of 1912. In December, 
however, the amount of bleaching powder was reduced to such an 
extent that sewage bacteria passed through unharmed and this was the 
period during which the typhoid epidemic occurred. The resumption, 
early in January, 1913, of adequate hypochlorite treatment was fol- 
lowed by immediate subsidence of the epidemic. 


The Propagation of Amebic Dysentery in Animals.—A. W. SeL- 
LARDS and W. A. Barrser (Amer. Jour. Trop. Dis. and Prev. Med., 1914, 
ii, 231) suggest a modification of the usual methods for the inoculation 
of animals with amebz and discuss the results obtained by this modifi- 
cation, more particularly with reference to the continuous propagation 
of typical strains in animals, with a comparison of the symptoms to 
those seen in man, and the etiology of some obscure diarrheas in man. 
The animals were inoculated by direct injection into the cecum, the 
exposure of the cecum being made by an exploratory laparotomy. 
Amebic infection followed this procedure with marked regularity even 
when the material was obtained from mild cases and was poor in 
amebe. In contrast with this, the feeding experiments or the inocula- 
tion per rectum of typical material under favorable conditions usually 
gives only about 50 per cent. of positive results. It is usually stated 
that a strain of dysentery dies out upon subinoculation after a few 
passages in animals, degenerative changes appearing in the amebe. 
By a combination of methods using intracecal inoculations and injec- 
tions per rectum the authors carried a strain of dysentery through 
eleven successive passages, the virulence increasing definitely and the 
morphology remaining typical. The strain was then allowed to die 
out. The symptoms in animals corresponded closely with those seen 
in man. Acute and chronic infections were produced as well as the 
development of the carrier state and of a liver abscess. A fatal septi- 
cemia occurred with great regularity in the acute cases. No evidence 
was obtained to support the view that extensive amebic lesions of the 
intestine can develop without dysenteric symptoms. Pathologically 
the lesions in man and animals were similar in their essential features. 
Some obscure diarrheas were studied in which amebie were found 
more or less constantly. The symptoms in these did not suggest the 
diagnosis of amebic dysentery from a clinical stand-point and the amebze 
present did not correspond to either A. coli or A. histolytica in their 
morphology. The inoculation of animals with these amebwe produced 
symptoms like those occurring in the patient. The morphology of the 
amebee in the infected animals changed somewhat tending to approach 
A, histolytica. Sellards and Baetjer do not consider that these atypical 
amebe necessarily constitute a species distinct from A. histolytica. 
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Spontaneous Cirrhosis of Liver in Rabbits.—I'rom time to time, 
interest has been displayed in the problem of the experimental produc- 
tion of cirrhosis of the liver. BrrrzKe (Centralbl. f. Allge. Path., xxv, 
625) issues a word of warning upon the use of rabbits and the con- 
clusions of experiments performed upon these animals. He found a 
definite cirrhosis of the liver in two old rabbits with an accompanying 
enlarged spleen. There was no ascites in either instance. The micro- 
scopic findings showed a well advanced cirrhosis of the portal type in 
which a slight inflammatory process was also evident. He could 
offer no explanation for the development of the cirrhosis. One of the 
animals was more than three years old. Such observations are valu- 
able in checking hasty conclusions made upon a small series of experi- 
ments. 

Studies on Icterus.—Hymans, Bercu, and Snapper (Berlin klin. 
Woch., 1914, Nos. 24 and 25) have brought forward some interesting 
observations upon the general subject of icterus. Although icterus is 
the condition in which bile pigment is present in the circulating blood, 
it must be remembered that there is also a certain amount of it present 
under normal conditions. This normal amount of bile in the blood 
varies within certain limits and it is only when quantities of 1 in 60,000 
occur in the serum that it is excreted by the kidneys. Moreover, the 
bile pigment may increase considerably in the blood serum in pneumonia, 
heart disease and pernicious anemia without there being any definite 
organ lesion associated with an increased production of bile. A diminu- 
tion of bile in the serum occurs in phthisis, contracted kidney, and 
malignant tumors. Within a certain range of concentration the bile 
pigment in the serum will not lead to a coloration of the tissues. Nor- 
mally bile pigment does not appear in the serum of dogs, while in 
horses a great amount is commonly present This evidence of a physio- 
logical bile content in the serum is against the theory that icterus 
always results from hepatic bile stasis (see also Whipple, Jour. Expl. 
Med., 1913). Whether a different origin may be suggested for the 
physiological bile pigment of the blood from that of the pathological is 
not determined in this work. The authors have, however, determined 
an extrahepatic origin of bilirubin under pathological conditions. 
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Transudates contain little bile pigment, while exudates contain much. 
In the latter the bilirubin is proportional to the albumen content. 
In hemorrhagic effusions bile pigment may be demonstrated in large 
quantities. They have demonstrated the local development of these 
pigments in experimental hemorrhagic lesions. The locally produced 
bile is absorbed by the blood and when it reaches a certain concentra- 
tion in the serum it is excreted by the liver cells or, if these cells are 
injured, the blood concentration of pigment increases. It is only when 
the amount of bile pigment in the blood have increased to a certain 
degree and in part is being secreted by the kidney that an absorption 
of it takes place in the tissues with the development of icterus. 


Tuberculosis in Childhood.—Harsirz (/nternat. Cent. f. Tuberculose 
Forschung, 1914, viii, 598) of Christiana, examined at autopsy 484 
children from one to sixteen years of age. Of these he found 198 or 
41 per cent. with tuberculosis and the majority of these (119) were 
acute. In the first year of life there were 201 cases examined of which 40 
or 20 per cent. were tuberculous. The most frequent type of the 
disease was that of the thoracic lymph glands and the lungs. All 
stages of the tuberculous process were found, although evidence of 
connective tissue encapsulation was not frequent. Caseous destruc- 
tion of tuberculous areas with cavities were also met with. In one in- 
stance the author believed that he was dealing with an intrauterine 
infection. The mother was tuberculous and the child was removed from 
her immediately after birth but died twenty-five days later, while the 
mother died on the twenty-eighth day. The frequency of tuberculosis 
in children is rather remarkable in these findings. Of 40 children 
at the age of fifteen, there were 32 with tuberculous lesions. Szontagh 
in a similar study found that the tuberculous process in children was 
in 95 per cent. of cases in the peribronchial lymph glands. Ham- 
BURGER (Wiener. Med. Wehnschr., 1914, No. 15) found that the inci- 
dence of tuberculosis rises rapidly from 1 per cent. in the first vear 
to 95 per cent. in the eleventh to the fourteenth year. Children are 
very readily infected by the tubercle bacillus and only a short period of 
contact with tuberculous objects is necessary to acquire the disease. 
In the first year of life all cases are fatal. In the second year 50 per 
cent., and from eleven to fourteen years only about 2 per cent. 

Congenital Anomalies of the Kidney.—In a series of 4500 autopsies, 
MorzFe.p (Ziegler’s Beitrage, 1914, lix, p. 539) has collected an inter- 
esting series of kidney anomalies. The importance of recognizing the 
frequency with which various anomalies occur has become more im- 
pressed upon us with the development of renal surgery. The absence 
of one kidney, the presence of two ureters on one side, and an abnormal 
position of the kidney, all have a bearing in the diagnosis and surgica! 
treatment of this organ. In this series of cases the absence of one 
kidney was observed in thirteen individuals, while the absence of both 
kidneys occurred in two. Thirteen of these were in males, and two 
in females. True hypoplasia was found in twelve cases of which the 
majority were females and on the left side. This condition had no 
effect on the general health. The author refers to a second group in 
which a difference in the size of the kidneys is an acquired condition. 
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He has observed 11 cases of unilateral atrophy of the kidney, the major- 
ity of which were associated with chronic interstitial nephritis, or 
severe arteriosclerosis of one renal artery. All of these occurred after 
middle age. Horse-shoe kidney was seen in twelve instances, while an 
abnormal position of one kidney, usually the left, was observed in six. 
Hydronephrosis was present in twenty-one instances, many of them 
being associated with congenital or acquired strictures or thickenings 
of the ureter. He furthermore points out that anomalies of the ureter 
are not uncommonly associated with other anomalies, particularly those 
of the central nervous system. 


Juvenile Gangrene.—The many studies that have been made upon 
juvenile gangrene have gradually thrown light upon the etiology of the 
process so that the determining factors are quite r-adily classified. 
Amongst these lues, trauma, embolism, infective thrombosis and 
intoxications are the important predisposing factors. There still 
remains, however, a group of cases in which the exciting cause is not 
evident. GeEriacu (Frank. Zeit. f. Path., 1914, xv, 243) reports such 
a case at some length, as well as the pathological study of the tissues. 
The condition arose in a young man of nineteen years, without evidence 
of a definite preceding injury. The right foot and leg became gan- 
grenous, requiring amputation. The arteries and some of the veins 
were completely occluded. There was a great proliferation of the 
intima, which, in places, obliterated the lumen, while in others, the 
final occlusion was brought about by thrombosis. The author speaks of 
the condition as an endarteritis obliterans and objects to the term 
arteriosclerosis, although he does admit the designation of angio- 
sclerosis. The characteristic of an inflammatory thickening of the intima 
with a splitting of the internal elastic lamina was the chief alteration in 
the arteries. The only suggestion which he could offer for the prog- 
ressive arterial disease, was the excessive use of tobacco. Periarterial 
inflammation was wanting. He brings forward the feature that not a 
few of the cases of the presenile gangrene occur in the third decade of 
life in Jews. 
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